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MDCCL. 


To the READER. 


THE fubjiance of the philofophical part of 
H this difcourfe was delivered at twice 
to the Royal Society, on March 15, and 22: The 
theological, in my own church. I could not 
refufe the folicitation of my friends, hearers 
in both places, to printit. I wifh my in- 
tention, in the compliance, may any ways prove 
fuccefsful , to fhow, how vain, and unmeaning, 
are all our philofophical inquiries, when defti- 
tute of their true view; to lead us into the 
more engaging paths of religion. That, from 
Speculation of material caufes, we may become 
adeptsin that wifdom which 1s from above. 
Otherwife, ike Epicurus, and the ancient hea- 
then philofophers, we barter away our immortal 
part, for a curiofity, that amufes us to no good 
purpofe. Mean are thefe objetts of our fenfes 
to be accounted, in comparifon of our fpiritual 
A 2 natures; 
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natures, to which our principel regard is due! 
For we muft rightly fay with Job: Lo, thefe 
are parts of God’s ways, but how little a por- 
‘tion is heard of him? and the thunder of his 
power, who can underftand? 
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TO 
Martin Folkes, Efg; LL.D. 
Prefident of the Royal Society. 


March 26, 1760. 
7 HEN fo great and unufuala pheno- 


menon, asanearthquake, and that 
repeated, happens among us; it 
will naturally excite a ferious re- 
flexion in every one that is capable of thinking. 
And we cannot help confidering it, both in a 
philofophical, and a religious view. Any mind 
will take the alarm, when we perceive a mo- 
tionthat affects the earth, that bears the whole 
city. of London, and fome miles round it. 
And at the fame time while it gives us fo fen- 
fible a fhake, fo gently fets us down again ; with- 
out damage to any buildings, and without a 
life loft. 

Tis hard to fay, which is the greater won- 
der. But alas in the works of nature, there 
are no degrees of great, and little ; comparifons 
are incompatible. We indeed are more affec- 
ted with what feems great in our own appre- 
henfions: I would rather fay, what is rare and 
A 3 unufual. 
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unufual. An omnipotent power admits of 
no diftinGtions. And when prodigious effects 
are produc’d from caufes imperceptible, it right- 
ly claims our moft ferious attention, as well as 
wonder, Nor need we lote fight of the theo- 
logical purpofe of thefe amazing alarms; whilft 
we endeavour to find out the philofophy of 
them. 

Among all the appearances of nature, which 
are the fubject of the inquiries of, the Royal 
Society, none more deferves the regard of a 
contemplative mind. And among the very 
numerous accounts received there, from all 
quarters, being only Obfervations upon the 
manner of it, and its extent: I judg’d, it became 
us to inquire into the cau/e of fo extraordinary 
a motion: of which we could not form a 
proper idea; had we not repeatedly feen, and 
felt it. 

The moderns have not improv’d upon the 
Opinions of the ancients, in this matter ; any 
further than by the fancied analogy of fome 
chymical experiments. But thefe chymical 
experiments, andall forts of explofions by gun~ 
powder, and the like, are to me a very unfa- 
tisfactory {olution ; they are merely artificial 
compofitions, which can have nothing fimilar 
in the bowels of the earth, and they produce 
their effeéts by violence, by rending and tear- 
ing, by a folutio continui. Thisis indeed too 
often the cafe of earthquakes, but fhat in a 
partial 
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partial degree, notat all equivalent to the com- 
pafs of the fhock ; and 1s very far from being 
the conftant concomitant of an earthquake. 
Quite the contrary. Innumerable fuch hap- 
pen, when there is no breach of the furface > 
and of thefe three or four which we have now 
felt, nothing of it has appear’d. But the im- 
menfity of the vibration of the earth which 
fhook every houfe in Loudon, with impunity, 
and fer twenty mailes round, can never, in my 
apprehenfion, be owing tofo unbridled acaufe, 
as any fubterraneous vapours, fermentations, 
rarefactions, and the like ; the vulgar folution. 
Nor does the kind of motion, which I difcern 

in an earthquake} in any fort agree with what 
we fhould expect from explofions. 

In order then to proceed with fome degree 
of certainty, in our inquiry after the caufe of 
earthquakes, it will be ufeful, in the firft place, 
to fet in one view, the general appearances re- 
markable therein; the moft ufual concomi- 
tants: As we can collectthem from our own 
obfervation, or from the relations and writings 
of others. 


Cir k Cc°U_M.$_T A.N.C._E.S, 


I. That earthquakes always happen in calm 
feafons, in warm, dry, fultry weather ; or after 
a dry, frofty air. 
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Ul. That they are felt at fea, as well as land, 
even in the main ocean; and at that time, the 
fea is calm. 

Ut. That earthquakes differ very much in 
miagnitude. Some fhake a very large tra& of 
country, at the fame inftant of time ; nay, fome- 
time extend to very many countries, feparated 
by mountains, feas, Jakes, ‘the ocean. 

IV. That earthquakes differ very much in 
the quantity, of their vibratory motion: Whence 
in fome, tho’ largely extended, they are inno- 
cuous ; in others, both {mall and great, they 
lay all in ruin and deftruction, 

V. That a+ hollow, thundering, unufual 
noife accompanies them, or rather feems to 
preceed the fhock ; which rolls in the air like 
the noife of cannon. 

VI. That they are felt more fenfibly in the 
upper {tory of houfes than in the lower. 

VII. That the thock is more violent upon 
more folid buildings, churches, caftles, and 
ftone-houfes, than upon thofe of flighter ma- 
terials. 

VUl. That many people find themfelves 
fick at ftomach, with headake, and pains in 
their joints, and the like, which fometime lafts 
for the day after, or longer. 

IX. That earthquakes generally happen to 
great towns, and cities, and more particularly 
to thofe that are fituate on the fea, | 

X. That earthquakes do not canfe any da~ 
mag 
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mage to fprings and fountains ; but the water 
in wells becomes foul for a { fhort time: 

XI. That they are more frequent in the 
neighbouring countries of a vulcano. 

This laft circumftance, in my opinion, has 
led all inguirers in this queftion, out of the 
true path ; therefore I propofe in the enfuing 
paper. ; 

I. To fhew what it is not ; the infufficiency 
of the vulgar opinion, of fabterraneous fires 
and vapours. 

II. ‘To fhow what it is in reality, as it ap- 
pears to me. | 

III. I thall conclude with the moral ufe we 
ought to make of thefe prodigies of nature 

I, The ftruggles of fubterraneous winds and 
fires, that fhould heave up the ground like ani- 
malconvulfions, feemtomeimpofiible: Their 
powers, and manner of acting (if fuch there be) 
I$ quite incapable of producing the appear- 
ance of an earthquake. That thefe fhould 
operate inftantancoufly, in one minute, thro’ 
a circle of 30 or 40 miles diameter, or more, 
could not conceive. Nor that there fhould be 
any poffible, much lefs ready paffage thro’ the 
folid earth, for fuch nimble agents, as every 
one is apt to imagine, that fpeak of this appear- 
ance ; without fafficiently refleCting on the in- 
fuperable difficulties in that bypotbefi, 

We cannot pretend to deny, that there may 
be fuch vapours, and fermentations, inflamma- 
ble 
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ble fubftances, and aétual fires, in the bowels 
of the earth ; and that there may be fome 
caverns under ground, as well as we find fome 
few above ground : fuch as Pool’s-Hole, The 
Devil’s- Arfe in the Peak of Derbyfhire, and 
Okey-Hole in Somerfetfbire. 'Thefe, I believe, 
to have been fo from the creation, never were 
made by earthquakes. We know, there are 
hot {prings running continually: There are 
fome vulcano’s frequently belching out flames 
and {moke, and to thefe perhaps fome earth- 
quakes may be owing, tho’ not according to 
the vulgar notion ; as we {hall fee, by and by. 

But thefe matters are very rare, much rarer 
than earthquakes, both as to time and place. 
Vefuvius in Italy, and in that part of itabound- 
ing with mines of fulphur: éna in Sicily, 
and Heckla in Iceland ; thefe are all we know 
of, inthe old world. Inthe Andes mountains 
of America there are fome. The {carcity of 
thefe appears to me a {trong argument again{t 
the common deductions. made therefrom, as 
to their being the caufe of earthquakes, 

Nor can I enter into the fentiments of thofe 
iat hold the cavernous ftate of the earth, fo 
as to contribute to the forming an earthquake 
by vapours running from place to place under 
ground. How many thon fand acres of coal-mines 
do they daily work in Fingland, and have done 
forages? I have been mytelf 2 or 300 feet deep 
in a folid rock of native falt: T have walked a 
mule lengthwife directly into the earth, and 
; defcending 
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defcending all the way, in the proportion of 
one yard in five, ’till we came under the bed of 
the very ocean, where fhips were failing over 
our heads. This was at Sir “fames Lowther’s 
coal-pit, at Whitebaven. We were at this 
time deeper under ground by the perpendicu- 
lar, than any part of the ocean, between Fing- 
land and Ireland, 

We never hear, from the many hundreds 
of thoufands of workmen in this kind, at New- 
caftle, Nottinghamfhire, Yorkfbire, Derbyfhire, 
Staffordfbire, Somerfetfhire, and Wales : from 
the infinite numbers of workmen in the mines 
of lead, tin, and the like, of the cavernous ftate 
of the earth, fo as to give any colour for this 
bypothefis of earthquakes. The earth is gene- 
rally of folidrock; in whichthere muft be now, 
and then, fome clefts, and vacuities, {mall in 
compafs, as naturally fo many heterogeneous 
ftrata of the earth confolidate together. But 
there can be no imagination of vapours break- 
ing through, uniting, traverfing fo fuddenly, a 
large fpace of earth, fo as to produce thofe 
earthquakes, we have feen, and felt; much lefs 
fuch as wereadof, ‘The workmen in all forts 
of mines confefs by their hard labour, that the 
earth is not cavernous ; nor are there mines of 
fulphur, nitre, and the like inflammable mate- 
rials in England. Or if there were, could they 
burn, and caufe convulfions of the earth, with- 
out proper cavities, pipes, and conveyances of 
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air ; as vulcano’s, and coal-pits, when fet on 
fire. Buteven from thefe coal-pits, when fired, 
do we ever find any thing like an earthquake 
produced. Nor do we find earthquakes fre- 
quent in thofe countries, that abound with coal- 
mines, as certainly would be the cafe, if that 
hypothefis was jut. How eafy would it be, on 
the flighteft occafion for earthquakes to happen 
in the countries abounding with coal-mines, 
which are fo full of artificial cavities commu- 
nicating with one another, for many miles 
together: The very thing fuppofed, by thofe 
who hold the old opinion, of vapours traver- 
fing the earth for that purpofe. 

In the coal-pits, fome {mall natural cavities 
now and thenare found ; which when opened, 
fend forth a peftiferous vapour, and a fire- 
damp which runs for a long time together. 
And tho’ there are many fubftances that may 
generate air, within the bowels of the earth ; 
yet thefe matters are infinitely unable to pro- 
duce an earthquake : Never would have force 
to open a paflage for themfelves thro* the {o~ 
lid rock, of perhaps many hundred feet in 
thicknefs. Nor did we obferve in thefe lat 
earthquakes any fire, vapour, {fmoke, or {mell, 
any kind of eruption, in the leaft; as muft 
certainly have been, in fo great a {trugele of 
the fuperfice, as affected a circle of fo large a 
diameter. Werethere fuch, we could {carce . 
hope any otherwife, than that they would be 
too 
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too. fenfibly felt ; to the deftruction of many 
thoufands, by their peftiferous qualities. 

Indeed this confideration alone, of the extent 
of that furface, is fufficient to overthrow any 
fuppofition, of earthquakes being chiefly owing 
to f{ubterraneous vapours: They cannot mo- 
mentarily fly under fo large a traét of ground, 
if they were near the outward fhell of the earth. 
They could not doit without breaking ground, 
and difcovering themfelves to the fight, or 
{mell; and that “for alon ig time after. It cannot 
poffibly be imagin’d, they fhould have fo im- 
menfe a force, as to lift up the city of Loudon, 
and never be perceived by our organs, and out- 
ward fenfes. We have frequent accounts of a 
little fire-ball burfting in theair, at a diftance ; 
yet it inftantly peppered es a fulphureous fmell 
around. 

if the movement of a fuperficies of 30 miles 
diameter was owing to fumes, and vapours; 
we ought reafonably to find {ome ereat dif- 
charges s of them, belching out fmoke and fire, 
for a long time after, like vulcano’s, and coal- 
pits fir’d. ‘The operation of the fhock ought 
to be of hours continuance, not inftantaneous ; 
and the evaparation of fo vaft a quantity of 
matter, muft darken the whole region of the 
air for a long time after; or require a long 
time, if gradually it di ifcharges itfelf, We fee 
how immenfe a volume of {moke is produc’d 


by 
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by a very {mall quantity of gun-powder ; and 
no vapour could be fo fubtle, that produc’d 
fuch efie&s, and not be very obvious to our 
{enfes. | 

Even in vulcano’s, it is the opinion of the 
learned Italian philofopher Borel, and of 
other great naturalifts, that they are kindled 
firit from the furface, where there is a pof- 
fibility of ventilation from the air, They 
Imagine, it begins at thetop of the mountains ; 
not by any fancied fermentation of the pyrites 
and {ulphureous vapours arifing from fubter- 
raneous caverns, in the lower parts of 
mountains. 

There is another confideration, which utterly 
overthrows thefe fuppofitions, of earthquakes 
being caufed by any thing under-ground; and 
that is a due confideration of {prings, and foun- 
fains perpetually flowing; and that from the 
creation of the worldtothisday. Ifwe would 
form any tolerable idea of their nature, we 
muft needs conceive, that God Almighty has 
laid their pipes, and canals in the earth, from a 
great depth, evento the furface; like as he has 
planted the veins, arteries, and glands in an 
animal body, And likewife that they are more 
and more ramify’d, as they nearer approach 
the outward fhell of the earth; juft fo our 
veins, and arteries, as theycome nearer the skin. 

The workmen in coal-mines, and thofe of . 
metals, minerals, and ftone-quarries, never fail 
to 


EARTHOU AEKES. 1g 


to meet with fprings, and currents of water, 
every where. Often they ruin, and divert 
fprings another way, only by digging into 
the earth for foxes, and the like. Whenever 
they dig for wells, in any kind of earth, they 
commonly find fprings. The colliers, and 
workers of mines, are oblig’d to drain the 
waters off with very great expence. 

Thefe are circumf{tances not favorable to 
fubterraneous fires being in the earth in abun- 
dance; much lefs to their being the caufe of 
earthquakes, And further, we cannot pof- 
fibly think of earthquakes doing their work 
that way, without abfolutely ruining the 
whole fyftem of fprings, and fountains, 
throughout the whole .country, where they 
pafs. But all this is quite contrary to fact; 
even where an earthquake has been repeated- 
ly. For an inftance from home. 

On Wednefday, April 6, 1580, about fix 
in the evening, juft fuch another earthquake 
was felt in London and around it, as thefe 
two we have feen. Another exactly fimilar 
1692. Inallthefe four, no houfes thrown 
down, no {prings difturb’d thereby, no fenfi- 
ble eruptions nor fmells. 

Thefe confiderations I apply only to this 
little inconfiderable fpace, of a circle 30 miles 
diameter ; as with us. _But what is that to 
the earthquakes we read of in hiftory? In 
the 
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the year of our Lord 17, no lefs than thirteen 
great and noble cities in 4fa minor, were de- 
{troyed in one night. Tacztus, Pliny, and many 
other authors mention it. The fa is fo notori- 
ous, that {ome perfons here prefent, have feen a 
valt block of white marble now ftanding near 
Naples; being the pedeftal of a colofs ftatue 
of Tzberius the emperor ; having ¢arv’d on it 
the genzus’s, or pictures of all thofe cities, 
with their names. The accurate Bulifon and 
others have wrote treatifes upon it. Thefe 
cities were rebuilt by that emperor, But 
without going fo far, we may fee another 
evidence of it, a coin of that emperor {truck 
upon the occafion, with this infcription, 


CIVITATIBUS ASIAE RESTITUTIS, 


I have one of them, in large brafs, which 
was found at Colchefer. 

The compafs of this earthquake may be 
reckon’d to take up 300 miles diameter, as 
a circle. Now, we cannot conceive, how 
any fubterraneous vapour can produce fuch an 
effect, as inftantaneoufly to demolith all thefe 
cities; and that fuch an accident fhould never 
happen after. That the whole country of 
“iia minor fhould not at the fame time be 
Geftroy’d, its mountains be renverfed, its. 
fountains, fprings, and rivers broken up and 
ruin’d for ever, Inftead whereof we find no- 


thing 
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thing fuffered, but thofe cities; no kind of 
alteration in the furface of the country ; it re- 
mains the fame as it were in the beginning 
of time. In 1586 an earthquake in Peru, 
that extended goo miles. 

From thefe confiderations, I cannot per- 
fuade myfelf, to enter into the opinion of va- 
pours, and eruptions being the caufe fought 
for; and, after we have treated the argument 
ina fuperficial view, we muft go a litle 
deeper. 

If we would confider things like philofophers, 
let us propofe to ourfelvesthis problem : Where 
is the power to be plac’d, that is requir’d to 
move a furface of earth zo miles in diame- 
ter? 

To anfwer this, confult the ingineers, and 
thofe that make mines in the fieges of towns 5 
they will acquaint us, that the effect of mines 
is produced in form of an inverted cone. And. 
that a diameter of 30 miles, in the bafe, will 
require an axis of 15 or 20 miles to operate 
upon that bafe, fo as to fhake it, at leaft. 
Now the vapours, or whatever power we 
_ propofe to operate, according to the forego- 
ing requifite, in order to form the appearance 
of an earthquake, muft be 15 or 20- miles 
deep in the earth. But what mind can con- 
ceive, that any natural power is able to move 
an inverted cone of folid earth, whofe bafe is 
30 miles diameter, whofe axis 20? or was 
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it poffible ; would not the whole texture of 
that body of earth be quite difturb’d and fhat- 
ter’d, efpecially in regard to its fprings and 
fountains ? but nothing like this is ever found 
to be the confequence of an earthquake, tho’ 
fatal to cities. 

Apply this reafoning to the earthquake of 
Afia minor, and this vigorous principle at the 
apex of the cone mutt lie, at leaft, 200 Miles 
deep in the ground. Enough to fhow the ab- 
furdity of any moving power plac’d under the 
Earth! A cone of 300 miles diameter at 
bafe, 200 miles axis: I dare be bold to fay, 
that all the gun-powder made fince its inven- 
tion, if put together and fired, would not be able 
to move it ; how much lefs pent up vapours? 
what muft we fay of a circle of goo miles 
diameter? 7 

But, could that be admitted as poffible, 
would any one be perfuaded, that fuch a fub- 
terraneous tumult, of fo vaft an extent, will 
be no ways injurious to the internal fyftem of 
{prings and fountains, and that this thall often 
be repeated without the leaft damage? We 
may as well imagine, that we can ftaba man 

109 times and never touch vein or artery. 
Since I gave in my two papers to the Royal 
Society, a letter of Mr. Flamffed’s has been 
printed, which abundantly confirms my fen- 
timents. The whole drift of it is, to fhow 
how invalid is the vulgar idea conceiv’d, of 
earth- 
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earthquakes arifing from fubterraneous vapours 
and eruptions: ‘That the earth itfelf is not 
moyed to any depth, and that the fhock muft 
arife from the atmofphere. The circumftan- 
ces which he has judicioufly collected, are ex- 
tremely agreeable to mine; many of them 
the very fame, ftrongly confirming my 4yfo- 
thefis : And had that great man known the 
properties of electricity, which we are now 
matters of, he would have prevented me in 
this affair. 

“ Confidering (fays he) what variety of 
“© fubftances, fand, gravel, ftones, rock, mi- 
<< nerals, clay, and mold, our earth is com- 
‘© pounded of, and how little nitre, or ex- 
«© plofive matter, a large quantity thereof will 
<¢ afford; I cannot think, where we can 
‘¢ find matter enough to move fo vaft a bulk 
“ of earth, as all the South parts of Eng- 
“© Jand, all the Netherlands, with part of 
“ Germany, all France, and perhaps Italy, 
«(which were fhock’d at once the 8th of 
<¢ September latt 1692;) or part of Aa, and 
‘¢ near all Europe, which trembled together 
‘¢ the fame day, gi years before. 

‘© But, allowing there may have been fuf- 
‘¢ ficient matter prepared for thefe purpofes, 
«¢ T can hardly think, there are continued ca- 
‘¢ yities, at any reafonable depth, all under 
“© Furope, wherein an explofion being made, 
“ might fhake the whole at once, and yet 
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make no clefts, or feparations, in thofe 
parts where the minerals and mountainous 


rocks part from the light mold and clay. 


If an hundred barrels of gun-powder could 
be fixed in fome cave, a thoufand yards 
under ground ; allowing the force of the 


_explofion fufficient to raife all the weight 


of earth incumbent on the cavern; it 
would certainly ‘break the loofe mold 
from any large folid rock we may conceive 
adjacent, and leave at leaft fome clefts be- 
hind it. But we feldom or never hear of 
fuch clefts, made in fuch places, when 
earthquakes happen.” 

Again, he writes thus: ‘ I cannot appre- 
hend, (if all earthquakes muft be made by 
explofions in fubterraneous caverns) why 
fometimes a large country, or whole con- 
tinent, {hould be thereby fhook all at once; 
why there fhould be no eruptions in the 
neighbourhood ?” 

From all circumftances confider’d, he con- 


cludes, that the abftrufe, effective caufe of 
them comes from the air; and that a calm is 
neceflary: before an earthquake. And thefe 
two particulars are likewife Dr. Hales’s pofi- 
tions : ‘* The earth-lightning, as he calls it, 


¢é 
ck 


gs 


6s 


° 


tees 


s firft kindled on the furface, and not at 
great depths, as has been thought ; whofe 
explofion is the immediate caufe of an 
earthauake, He fave. lone, dry, hot fea- 


“* fons, 
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*¢ (ons, are ufually the preparatory forerun- 
e¢ ners of earthquakes.” From all thefe con- 
fiderations I conclude; earthquakes are not 
caus’d by fubterraneous vapors. 

II. We are to inquire, what is the caufe of 
earthquakes. 

In an age when electricity has been fo 
much our entertainment, and our amaze- 
ment; when we are become fo well acquaint- 
ed with its ftupendous powers and proper- 
ties, its velocity, and inftantaneous operation 
through any given diftance; when we ieee 
upon a touch, or an approach, between a 
non-electric and an electrified body, what a 
wonderful vibration is produc’d! what a fnap 
it gives! how an innocuous flame breaks 
forth! how violent a fhock! Is it to be won- 
der’d at, that hither we turn our thoughts, for 
the folution of the prodigious appearance of 
an earthquake? 

Here is at once an affemblage of all thofe 
properties and circumftances which we fo 
often fee in courfes of eledtricity. Electrici- 
ty may be call’d a fort of foul to matter, 
thought to be an ethereal fire pervading all 
things; and acting inftantaneoufly, where, 
and as far as it is excited. *Tis every body’s 
obfervation, that there never was a winter, 
like the laft paft, in any one’s memory, fo 
extremely remarkable for warmth and dri- 
nefs, abounding with thunder and lightning, 
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very uncommon in winter; corufcations in 
the air frequent, juftly thought eleétrical by 
all phuofophers ; particularly, twice we had 
the extraordinary appearance of that called 
aurora aufirals, with colours altogether un- 
ufual; and this juft before the firft earth- 
quake: Ali the while the wind conitantly 
fouth and fouth-weft, and that without rain, 
which is unufual with thefe winds. 

This ftate of the atmofphere had continued 
five months before the farft earthquake. Is it 
not hence reafonable to conclude, that the 
earth, efpecially in our region, mutt be 
brought into an unufual ftate of electricity ; 
into that vibratory condition wherein eleétri- 
city confifts ; and, confequently, nothing was 
wanting but the approach of a non-electric 
body, to produce that {nap, and that fhock, 
which we call an earthquake; a vibration of 
the {uperficies of the earth, 

That the earth was in that vibratory and 
eleciric ftate we have further reafon to con- 
clude, from the very extraordinary forward- 
nefs of all the vegetable world with us, 
Every one knows, that, at the end of Fe- 
bruary, all forts of garden-ftuff, trees, fruits, 
and flowers, were as forward as in other years, 
by the middle of 4r7/. Conformable to 
which, experiments abundantly fhow, that 
electrifying of plants quickens their growth, 
egually.as in animals it quickens the pulfe, 


Nor 
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Nor will the unufual drinefs and warmth of 
the weather folely account for fuch a precipi- 
tate vegetation: becaufe a neceflary fupply of 
rain was wanting, as in the natural Spring- 
feafon. 

A very long dry froft will produce the 
fame electrical ftate of the earth, as it equal- 
ly favours electrical experiments. Thus, 
March 27, 1076, a froft from the rit of 
November to the middle of April, a general 
earthquake in England fucceeded. Matt. Pa- 
ris. That of Oxford, 17th of September 
1683, was after a froft. Fan. 4, 1680, An 
earthquake in Somerfet/bire : The air was very 
calm ; a frofty night. 

Mr. Flam/fed concurs with us, in our firft 
pofition, That earthquakes always happen in 
cal feafons. He adds, ‘* That Keckerman, 
“4 Jearned author, who wrote on the fub- 
« jet, affirms, and backs it from the au- 
“thority of Ariffotle and Pliny.” 

The Sth of September 1601 was a very 
calm day but cloudy: And the Smyrna mer- 
chants obferve the earthquakes there happer 
in calm, ftill weather. The remarkable clear- 
nefs and calmnefg of the morning was ob- 
ferved in that of Oxford 17th of September 

1683, and the air continued fo for five or fix 
days after : Therefore we may infer, that it 
is not impoflible, what has been abundantly 
related, that fome foreigners from Italy here 
B 4 in 
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in England, fome from the Weft-Indies (in 
both which countries earthquakes are more 
frequent than with us) did feem to apprehend 
our firft earthquake, from the apparent tem- 
er of the weather; and obfervations of this 
kind are as old as Ari/fotle. It is obferved 
in ‘famaica, when the air is extraordinary 
calm, an earthquake is always apprehended. 
‘We had lately read at the Royal Society, 
avery curious difcourfe, from Mr. Franklin 
of Piiladelphia, concerning ghundergutts, 
lightning, the northern lights, and like me- 
teors. All which he rightly folves from the 
docirine of electricity. For, if a cloud raifed 
from the fca, which is a non-eleétric, hap- 
pens to touch a cloud raifed from exhalations 
of the land, when electrified, it muft imme- 
diately caufe thunder and lightning. The 
electrical fire flowing from the touch of per- 
haps a thoufand miles compafs of clouds, 
makes that appearance which we call light- 
ning. ‘The {nap which we hear in our elec- 
trical experiments, when re-echoed from 
cloud to cloud, the extent of the firmament, 
makes that affrightning found of thunder. 
From the fame principle I infer, that, if a 
non-eleétric cloud difcharges its contents upon 
any part of the earth, when in a high elec- 
trified ftate, an earthquake muft neceffarily 
enfue, ‘The {nap made upon the contact of 
many miles compafs of folid earth, is that 
horrible 
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horrible uncouth noife, which we hear upon 
an earthquake ; and the fhock is the earth- 
quake itfelf. 

In the relation received from Portfmouth, 
and the Jj/le of Wight, concerning the latt 
fhock there, on the 18th of Marcd, the wri- 
ter obferves, the Day was warm and {erene ; 
but, upon a gentle fhower falling in the eve- 
ming, the earthquake came. Here we have 
reafon to apprehend the eleétrified {tate of the 
earth, and the touch of the non-electric: 
which caufed the earthquake. 

The learned Dr. Chi/drey obferves, treat- 
ing on this fubject, that earthquakes happen 
upon rain; a fudden fhower of rain in the 
time of a great drought. 

Tis objected, that, if this was the cafe, 
nothing would be more frequent than earth- 
quakes ; but thefe two circumftances con- 
curring, a fhower and dry weather, muft not 
neceflarily caufe it, any more than touching 
a tube before it is electrified caufes a {nap. 
The earth muft be in a proper eleCirified ftate 
to produce it; and electricity has its fits; is 
remitted, intended, ceafed and recommenced. 
It has its bounds. All caufes muft concur. 
And now, with us, all neceffary caufes did 
fo apparently. Tho’ a fhower of rain falling 
upon the earth when electrified, may caufe 
an earthquake, yet too much rain before, will 


prevent chat ftate of electricitx, neceflary. 
| The 
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The day before the cataftrophe of Port- 
Royal, the weather was remarkably ferene and 
clear. Inthatmoft dreadful earthquake, 1692, 
of Szcz/y, where 54 cities and towns, befide a 
great number of villages were deftroy’d; but 
e{pecially the whole city of Catania: It was 
preceded by a moft agreeable, ferene and warm 
feafon, which was the more obfervable on ac- 
count of its being unutual at that time of the 

ear. 

: I have been inform’d, that in the morning 
of both earthquakes laft paft with us, the air 
was ferene and calm ; on the morning before 
that 8th of February, the air was obferv’d to 
be remarkably calm ; and that a little before, 
a black cloud appear’d over great part of the 
horizon. Dr. Hales, in his relation, fays, the 
Centinels in St. Fames’s Park, and others who - 
were abroad inthe morning of the laft earth- 
quake, obferv’d.a large black cloud, and fome 
corufcations, juft before the fhock, and that it 
was very calm weather: And that, in the hif- 
tory of earthquakes, they generally begin in 
calm weather, with a black cloud. 

This ob{ervation precludes the fufpicion of 
earthquakes arifing from tumults and com- 
motions in the upper, or under region of the 
air. ‘The remarkable clearnefs of the air be- 
fore earthquakes, obferv’d by all, thows evi- 
dently how free it is from vapgurs and the 
like. | 
Agree- 
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Agreeable to our fifth pofition, Mr. Flam- 
fied writes , ‘* A hollow noife in the air al- 
‘‘ ways precedes an earthquake, fo near that 
“it rather feems to accompany them. He 
“« refers us to Philofophical Tranfactions, N° 
ae < ): Grain eee noife was heard by 
‘¢ many that liv’d in the out-ftreets, and al- 
<< Jeys of London, remote from the noife and 
“ tumult of the greater f{treets.” 

This he {peaks of that felt in London 1692; 
but now the whole city heard the noife, on 
both thefe earthquakes of ours. 

The gardener, who gave a relation to the 
Royal Society of what he obferved in the 
Temple-garden, took notice, that firft he heard 
the moft dreadful noife imaginable, which he 
thought to be a great difcharge of fhip-guns, 
on the river: and that the noife rolled from 
the water-fide towards Temple-bar, rather be- 
fore the nodding of the houfes. 

The gentleman who obferved it about Har- 
tingfordbury, {ays, the noife preceded. the 
fhock. - And this is 2 common obfervation, 
which at once both ftrengthens our opinion of 
eleétricity, and confutes that of fubterraneous 
vapours; for, in the latter cafe, the concuf- 
fion muft precede the noife, 

Agreeable to our fecond pofition, Mr. Flame 
fied writes, ““ That earthquakes are felt at 
“‘ fea, equally as on land. Our merchants 
“© fay, that, tho’ the water in the bay of 

| ‘Smyrna 
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“* Smyrna \ies level, and {mooth as a pond ; 
** yet fhips riding there feel the fhocks very 
“ fenfibly, but in a very different manner 
‘* from the houfes at land: For they heave 
** not, but tremble; their mafts fhiver, as if 
*< they would fall to pieces, and their guns 
“* ftart in their carriages, tho’ the furface of 
** the fea lie all the time calm and unmov’d.” 
In Dr. Hook’s Philofophical Collections, N° 6, 
fp. 185, we are told, “‘ That a fhip felt a 
** fhock in the main ocean ; that the paffen- 
<* gers, who had been afleep in their cabins, 
“* came upon deck in a fright, fearing the 
“** fhip had ftruck upon fome rock; but, on 
“< heaving the lead, found themfelves out of 
<* foundings.”’ : 

All this is extremely agreeable to our af- 
fumption. The water receives the ele@trical — 
touch, and vibratory inteftine motion of its 
parts, as wellas land. And the impreffion 
may be made folely on the water a non-elec- 
tric, by the touch of an eleétric fire-ball, or 
the like ; and that feems to have been often 
the cafe. The proper vibratory motion is 
imprefs’d on the water without ruffling its 
furface; and fo communicated to all the parts 
of the fhip, gives the fenfe of a fhock to the 
bottom, the fhivering to the maft, and the 
reft of the fymptoms: which fufficiently pro- 
claim the caufe of it to be an eleétrical im- 
prefiion upon the water, The prefident men- 
tioned 
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tioned a relation of a waterman, that felt it 
in his boat upon the river; he thought it like 
a great thump at the bottom of the boat. 
And {o the fhips at fea fancy, they ftrike up- 
on a rock, 

This makes us apprehend, the reafon of 
the fifhes leaping up out of the canal in South- 
qwark, of which we had an account. So in 
that of Oxford, 1683, one fifhing in the 
Charwell felt his boat tremble under him, and 
the leffer fifhes feem’d affrighted by an un- 
ufual skipping. That electricity is the caufe 
fought for, feems deducible from this confi- 
deration. Several writers on earthquakes af- 
fimilate thefe vibrations of the earth to thofe 
of a mufical ftring. Experiments have fhown, 
that fifhes in water may be killed by the par- 
ticular tone of a mufical ftring; and ’tis 
known, that eletricity will kill animals. They 
affuredly felt the vibratory motion in the wa- 
ter, which they were abfolutely ftrangers to 
before. No doubt it made them fick ; as 
thofe of weak nerves on land. And this cir- 
cumftance alone precludes any fufpicion of 
fubterraneous fires under the ocean. Or, if 
we were to admit of it, would the boiling of 
the water exhibit any appearance, like what 
we are {peaking of, either to the water, or to 
the fhip ? 

Mr. Flam/fted likewife concurs in our ezghth 
pofition, ‘‘ That many people found them- 
“ felves 
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‘* felves fuddenly fick at ftomach, and their 
“* heads dizzy and light; fo that thofe that had 
“« formerly fits of apoplexies, dreaded their 
“* return ; particularly, one gentleman, a fur- 
** geon, feeling himfelf fo affected, and fear- 
“ing a return of his apoplexy, refolyed to 
** be let blood, without fufpecting the earth- 
§ gnake.? 

After thefe two fhocks which we felt, many 
people had pains in their joints and back, as 
after electrifying ; many had ficknefs, head- 
akes, hyfteric and nervous diforders, and 
colicks, for the whole day after, and fome 
much longer, efpecially people of weak 
nerves, weak conftitutions; fome women 
mufcarry’d upon it ; to fome it has prov’d 
fatal. 

To this we mutt attribute, that relation we 
had, of the dog lying afleep before the fire ; 
but upon the earthquake, he fuddenly rofe 
up, run about the room, whining, and en- 
deavouring to get out, 

Any folid matter is capable of being put 
into a ftate of electricity, fuch as iron guns; 
and the more fo, by reafon of their folidity. 
And in proportion to it, is the greatnefs of 
the fnap, and of the fhock; and a kind of 
lambent flame iffues from the point of con- 
tact ; and likewife fomewhat of a falphurous 
{mell: So that if both flame and fmell were 
dif- 
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difcernible in an earthquake ; ’tis to be found, 
without going to the bowels of the earth. 

Dr. Hales mentions, that folid bodies are 
the beft conductors of aereal lightning ; whence 
oaks are rent, and iron melted. And in 
our earthquakes in London, the loudeft noife 
was heard near fuch large ftone buildings, as 
churches, with lofty fteeples. From the top 
of thefe we muft apprehend, that the eleétri- 
cal explofion goes off into the open air; as 
in our experiments, from the point of {words, 
and the like, 

The electrical fhock is proportionate to the 

folid electrified, agreeable to our /eventh po- 
fition. This fully accounts for earthquakes in 
general, and for many in particular. What 
can be imagin’d greater than a fhock of the 
body of the earth? ’Tis greater, or lefs in 
proportion to the ftate of ele@trification. And 
now we can account for feveral appearances. 
In the firft earthquake, the Lord Chancellor, 
Matters in Chancery, and feveral Judges, were 
fitting in Weftminfter-Hall, with their backs 
to the wall of the upper-end, which is of a 
vaft thicknefs. ‘They all relate the feverity of 
the fhock, from the wall feeming to pufh to- 
wards them with great violence. 

And thus in the earthquake of 1692, Deal 
caftle is one of them built by Henry VIII. 
the walls are of immenfe thicknefs, and 
ftrength ; yet they fhook fo fenfibly, that the 

people 
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people living in it, expected it was falling on 
their heads. And this is the cafe in all earth- 
quakes : the more fubftantial the building, the 
more violent is the fhock : exactly the mode of 
electrical vibration. And this Dr. Hakes takes 
notice of and others ; that an earthquake fhat- 
ters rocks of marble, more eafily than the 
firata of fand, earth, or gravel. In the earth- 
quake here of 1692, a great cliff fell down 
near Dover; and part of Sa/twood-caftle 
wall. | 

’Tis from hence we account for that ob- 
fervation, that when we electrify any perfon; 
upon a touch, the pain and blow of the fhock 
is felt at the joints, the wrift, elbow, and 
fhoulder, for inftance, more than in the in- 
termediate parts ; becaufe there is the great- 
eft quantity of folid. 

At the fame time, that the force of elec- 
tricity in folids, is as the quantity of matter : 
we fee moft evidently, by innumerable ex- 
periments, that water is equally affiftant in 
ftrengthning, and conveying the force of elec- 
tricity ; and fat in proportion too to its quan- 
tity. And hence is to be deduc’d the reafon 
of my obfervation; that the moft frequent 
and dreadful earthquakes have fallen upon ma- 
ritime places. And I find the fame is taken 
notice of in fome degree, by Acoffa, by Do- 
ttle, who wrote on that in 1692, and others, 


To 
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In the dreadful cataftrophe at Port-Royal 
then, ’tisnotorious, that its violence was chiefly 
near ‘the fea. So Lima could not fuffer with- 
out its port of Callao. Even in thofe fo late- 
ly felt by us, they were fenfibly more violent 
towards the river, than farther from it. 

In that earthquake which was felt in Eng- 
land, in the year 1692, (which was very 
much like thefe with us) there were no 
houfes thrown down, nor perfons kill’d : but 
it reach’d more particularly Sheerne/s, Sand- 
wich, Deal, Dover, Port/mouth, andthe ma- 
ritime parts of Holland, Flanders, and iNor- 
mandy. 

In this that happened on Sunday the 18th 
of March \att, at Bath; it was felt particu- 
larly and ftrongl y at Portfi mouth, feven miles 
above and below it, on the fea-fide ; all round 
the ifle of Wight, at Southampton, the fea- 
coaft of Seffey, fouth of Chichefter, Arundel, 
and the whole coaft of Su/fex, without going 
up the land; and acrofs the fea to the iflands 
of Ferfey and Guernfey. 

On Monday night, the 2d of this inftant 
April, 1750, at teno’clock, at Leverpool, a 
fhock of an earthquake. And felt in feveral 
other places in the neighbourhood ; but par- 
ticularly at Cheffer, and Warington. 

If we look into ancient hiftory, we find 
197 years before Chrift, an earthquake fhook 

C terribly 
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terribly the ifle of Rhodes, damag’d many 
cities: and fome quite fwallow’d up. 

Seventeen years before Chrift, many cities 
in the ifle of Cyprus deftroy’d. 

Six years before Chrift, the ifle of Coos 
vehemently afilicted. 

During the Peloponnefian war among the 
Greeks, the ifle of Delos {haken, and the moft 
beautiful temple of Apollo thrown down. 

Soon after, the city of Lacedemon totally 
deftroy’d, 

A. D.79. Three cities in Cyprus over- 


A, D. 82. The city of Smyrna ruined. 

In the time of Valens the emperor, a ter- 
rible earthquake in Crete, whereby 100 cities 
were ogee ee 

Feb. 13, 1247, An earthquake, chiefly felt 
in the Thames. Matt. Paris. 

May, 1382, A general earthquake, which 
did much mit (chief; the Frzday following one 
lefs ; the Saturday following, one felt moftly 
by water, Henry de Knybton. Holinfhed. 

A, D. 1456, In the city of Naples, 40,000 
peo! ple loft. 

Conftantinop ple has often fuffer’d ; particu- 
larly in 1509, 13,000 people overwhelm’d. 

1631, At Lisbon, 1400 houfes thrown 
down; as many fhatter’d, 


April, 
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April, 1690, The Leeward-Iflands, Mont- 
ferat, Nevis, and Antigua: At Martiuico, 
and the French iflands, at St. Lucza, &c. a 
violent earthquake. 

Dec. 8, 1703, An earthquake at Hul/, a 
perfect calm. 

1702, At Stroutzon, in Argylefhire, which 
extended all along the weft coaft of Great- 
Britain ; but to no breadth on land. 

Od. 25, 1734, At Havant, in Suffex, con- 
fiderable, the air perfectly calm. 

But inftances enough, to fhow what I 
aim’d at, that maritime places are moft fub- 
ject ; which is a ftrong argument in favour of 
electricity ; when both the folid of the earth, 
and the quantity of the water concur, to 
make the fhock; exactly as in electrical expe- 
riments ; when the bottle of water is held in 
the hand. | 

Thus when our mind is difcharged of the 
prejudices of former notions, we difcern, 
that every appearance favours the principle we 
go upon. ‘That, agreeable to Mr. Flam/fted, 
{ubterraneous explofions, could they pervade, 
and traverfe the earth at pleafure, muft at laft 
burft, and difperfe every thing in their way. 
Yet ’tis not poffible for us to imagine, fuch 
a kind of vibration fhould follow, either by 
fea or land, as that we are treating of. But 
electricity compleatly anfwers it. ‘This ac- 

Cz counts 
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counts for that fuperficial movement of the 
earth, that univerfal inftantaneous fhock, 
which made every houfe in London to trem- 
ble, none to fall: That quivering, tremulous, 
horizontal vibration, highly different from any 
motion we mui{t conceive, to be produc’d 
from {ubterrancous evaporations. Hence au- 
thors tell us, Dec. 30, 1739, defcribing an 
earthquake in the weft-riding of York/hire: 
It feem’d as if the earth mov’d backward and 
forward horizontally ; a quivering, with reci- 
procal vibrations. 

Mr. Flamffed tightly accounts the motion 
of earthquakes to be undulatory; and by be- 
ing continued, caufes a like motion to a great 
diftance. As when you ftrike a long ftretch’d 
{tring of wire at one end, the motion is im- 
mediately continued tothe other. So far he 
entered into the nature of eleétricity, 

Tho’ he be in the right, thinking the caufe 
comes from the air, yet what follows, contra- 
dicts his own hypothefis. For if a calm be 
neceflary before an earthquake; then ’tis not 
produc’d by ‘any turbulence in the air. Nor 
can we imagine that any aerial commotion, 
tho’ it may fhake windows, chimneys, and 
the like, fhall reach 500 miles diftance, fplit 
the folid earth, deftroy whole cities, and caufe 
thofe dire defolations we hear of. | 


Mr, 
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Mr. Flamfted mentions a circumftance, that 
the earthquake here in 1692, was not felt in 
the north of England, nor in all Scotland : 
for rain fell that day in both. We may very 
readily conceive, the earth there was not in 
an electrified ftate; and the rain would fufh- 
ciently preverit it. We hence underftand, 
how the fouthern regions fhould be more fub- 
ject to them, than our northern; where the 
warmth, and drinefs of the air, fo neceflary 
to electricity, is more frequent than with 
us. 
From electric vibration only can we ac- 
count for our ¢enth pofition, of {prings, and 
fountains being no ways' damag’d by earth- 
quakes: The motion goes no deeper into the 
earth, than the force and quantity of the 
fhock reaches; which generally is not far ; 
yet it proceeds lower down when the ready 
paflage of a well offers, and there affects the 
water contained in it; puts it into an inteftine 
vibration, as to foul it, and raife mud from 
the bottom. 

Itmay feem difficult to conceive, how a large 
_ portion of the earth’s furface fhould be thus 
capable of electrification, This difficulty is 
leffened by refleéting on the nature of electri- 
city, and of the electrical, ethereal fluid per- 
vading all things: how it is excited by the 
little motion of a {mall revolving glafs globe. 
Org By 
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By this we electrify the moft folid bodies, to 
the greateft diftance, and with a velocity equal 
to that of lightning. 

Dr. Hales obferves, that the ufual explofion 
of the cannon on great days, in St. “fames’s- 
Park, is obferv’d to. electrify the glafs, in the 
windows of the Treafury. 

We muft conceive, that when the electric 
fhock is Poninitnieaen to one part of the 
earth, it extends itfelf proportionably to the 
force of the fhock, and to the quantity of 
electrified furface ; and to the quality of the 
matter more or lefs fufceptible of it, more or 
lefs apt to propagate It. 

Set 1000 men in a row; let every. one 
communicate with thofe next him by an tron- 
wire held in their hands: on an electrical 
fhock they all feel’ it alike, at the fame in- 
ftant ; and this gives us a very good idea of 
the earthquake. 

When the earth is broken up in any large 
degree, “tis by the fea-fide; where fometimes 
on a Gold fhore, whole ftreets tumble - into the 
fea, or into cn gaping earth, now falling to- 
ward the fea. Sometimes on a flat and fandy 
fhore, whole ftreets are rolled along the level 
into the fea. 

[am not wis fible of any real objection 
againft our hypotbefis, bat’ this, being the 
eleventh of ny pofitions, or circunmnftan ces 
It feems ns that earthquakes are more fre- 
quent 
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quent in Italy, near Vefuvius, and by Alina, 
in Sicily. And the caufe feems apparently 
owing to thefe vulcano’s. At firft fight, every 
one would think fo, but not from the true 
reafon. ‘This has given the great prejudice to 
the judgments of the curious, even at this 
day. But confider the matter impartially, and 
it willappear, fo far from being a {trong ar- 
gument in favour of {fubterraneous eruptions, 
that it ought to be efteem’da convincing proot 
to the contrary, and moft cogent in favour of 
my principle. In {tricteft logic, there is no 
inference to be made from particulars to ge- 
nerals. Quite the contrary. We have but 
thefe two or three vulcano’s on one quarter 
of the globe, and two of them toward the 
warmer climate of it ; whereas earthquakes 
are innumerable, efpecially in thofe of a warm- 
er clime. That there are no vulcano’s, no 
difcharges of fire and {moke for a continuance, 
and abundance, after earthquakes ; no fufpi- 
cion of it Se from fight or pall, as we 
know by innumerable example S, as 8 as in 
our own country, and experience; is de- 
monftration, that this is: not the caufe. If 
the vulcano’s were the real caufe of earth- 
quakes, we ought afluredly to expect, that in 
the countries thereabouts, the earthquakes 
ought to be far more extenfive than thofe in 
other countries, where are no vulcano’s; but 

Oe this 


40 The Philofophy of 


this is altogether contrary to experience. For, 
as the celebrated naturalift Buffon obferves, 
fuch are not extenfive, as are near A®tna and 
Vefuvius. "We further adds: Hifloire natu- 
rele, tom. 1. p. 508. fpeaking, among many 
others, of a vulcano in the ifland of Ternate, 
he remarks, ‘‘ That this burning gulph is lefs 
“* agitated when the air is calm, and the fea- 
<< fon mild, than in ftorms and hurricanes;” 
and fays, ‘‘ This confirms what I have {aid in 
“* my foregoing difcourfe, and feems evident- 

‘ ly to prove, that the frie which makes vu/- 
“ 5 hao comes nat from the bottom of moun- 
** tains, but from the tops, or at leaft from 
sia ety little depth ; and that the hearth (or 
« floor) of the fire is not far from the fum- 
«mit of the vulcano’s; for, if this was not 
‘ the cafe, great winds could not contribute | 
** to their conflagration.”” And this, in gene- 
ral, is a corroborative proof of my whole hy- 
pothefis. For there can be no great fire in 
the earth, where there is no great conveyance 
Of Sir, 

We have one vulcano in the cold region of 
Iceland, apd there is fometimes an earthquake 
there ; but, in the countries of that northern 
Jatitude, aiid thofe of leffer, ’tis obvious in 
all h iftory, that earthquakes are lefs frequent 
than in the more fouthern. ‘Therefore ’tis 
eafy, and very natural to conelude, frony all 
confi- 


Cat 
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confiderations ‘weighed together, that thefe 
vulcano’s help to put the earth about them, 
into that nee ftate and condition of elec- 
tricity, which is the requifite in my /ypothe- 
fis; and by that means only, promote a fre- 
quency of earthquakes there. 

I have only one circumftance to add, which 
may feem not inconfiderable ; probably per- 
ceived -by many, tho’ not taken notice of. 
Por a whole week before the firft earthquake, 
the partition wainfcot of my houfe (between 
the forward and backward rooms) made an 

odd ee of tremulous, crackling noife con- 

cual ly, as if the wvaitleoe would fplit; or 
as if fome damage was apprehended to the 
houfe. This was obferv’d by the family, 
with a good deal of concern. That in the 
chamber crackled more than that below. We 
never perceiv’d it before, nor fince ; and ap- 
parently, it fhows the vibratory ftate of the 
furface of the earth, at that time. 

But whether our conjectures upon this im-~- 
portant fubject be well founded or no, it cer- 
tainly becomes a chriftian philofopher, whilft 
he is inveftigating material caufes, to look 
up, and regard the moral ufe of tHent For 
in reality, every thing, the whole world, was 

ultimately for that purpofe made. When 
we fee fuch a kind of fpirituality imprefs’d 
on mere matter, as this amazing property of 
electricity, it fhould kindle in us a high am- 
bition 
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bition of afferting, and exerting the infinitely 
fuperior value, and powers, and excellency of 
the fpiritual part of us, deftin’d to an immor- 
tal duration.. And of all the great and pub- 
lic calamities, which affect us mortals, earth- 
quakes claim the firft title to the name of 
warnings and judgments, None fo proper to 
threaten, or to execute vengeance upon a 
guilty people. Nor has any other, thofe an- 
nexed terrors, fo much of the unufual, the 
unavoidable, the fudden and the horrible ap- 
prehenfion of being crufh’d to death, or bu- 
ried alive. And when in our own fight, thefe 
are and extraordinary phenomena appear, it 
cannot but be a leflon to us, to. do our duty 
toward that great Being, who, by a drop of 
water, can produce effects fo prodigious. 
That earthquakes proclaim themfelves to 
mankind in this light, is further deducible 
from this obfervation, the ninth in our reca- 
pitulation of circumftances; that they are pe- 
culiarly dire€ted to creat cities, and maritime 
towns, thofe nurferies of wealth, luxury, and 
of all the evils naturally flowing therefrom. 
It would be childith to rehearfe from old hi- 
ftory, or moddern, a proof of it. We have 
no other notices of them. Look upon thefe 
two fhocks we have here felt. We own 


that Hampfted-heath, and Finchiey-foreft, and 
isennington-common were affected with oe 
yet it 18 notorious, that London was the center, 


th. 
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the place to which the finger of God was 
pointed. | 

And this leads us in the fhird place, to 
confider the moral ufe and purpofe of thefe 
magnalia natura, and prodigies of the agency 
of material caufes. For nothing fure, but 
an eleétrical: fhock, and that from a divine 
hand, could have been fo well adjufted, as 
twice, nay four times, {fo fenfibly to fhake 
every houfe in London, and not throw one 
dewn. This duty we will endeavour to exe- 
cute, from the words of that great man, king 


David. 
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PSALM xvii. 7. 


Then the earth fhook, and trembled ; the foun- 
dations alfo of the hills moved, and were 
fhaken ; becaufe be was wroth, 


1 HIS Pfalm is a triumphal fone, which 
# David deliver’d publickly before God, 
in thankful remembrance of the great mercies 
he had receiv’d; being firmly eftablithed on 
his throne: and all his enemies, foreign or 
domeftick, fubdued. 

He does not attribute this happy fituation of 
his affairs to his own prudence and courage ; 
but, like a confummate politician, abfolutely 
to the mediation of the divine providence, 
He draws up a moft grand and magnificent 
defcription of the advent of the deity, fuch as 
words never before exprefled. All the heathen 

pictures of the appearance of their gods, are 
ela and lame, ye ise: ta this ; which is 
defervedly fa much admir’d by all criticks that 
have any tafte for religion, as well as language, 

This verfe, in our text, is the firft move- 
ment in the fcene, which was to reprefent the 
appearance of Febovab, without whofe inter-. 
pofition David hoped for nothing fortunate. 
After defcribing all the pomp of light, and 
darknefs, 
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darknefs, celeftial ; hailftones, thunder, light- 


ning, andthe like inftances of majefty and ter- 
ror, in the skies; he ftill keeps his eye on the 
eround, and concludes with the earthquake, 
where he began. 

Then the channels of waters were feen; and 
the joundations of the earth were difcovered ; 
at thy rebuke, O Lord; at the blaft of the 
breath of thy noftrils. 

Our holy pfalmift, at other times, has ex- 
hibited the fame images, in different color- 
ing; aS a great mafter varies his works, to 
ftrike out all the beauties. 

Pfal. Ixviii. 7. O God, when thou wenteft 
forth before thy people; when thou didft march 
thro’ the wildernefs ; the earth fhook, the hea- 
vens alfo dropped, at the prefence of God. 
Even Sinai itfelf was moved, at the prefenee 
of God; the God of Irael. 

By this he means, the giving the law. 
Exod, xix. 8. And mount Sinai was altoge- 
ther on a fmoke ; becaufe the Lord defcended 
on it in fire: and the fmoke afcended as the 
finoke of a furnace, and the whole mount 
quaked greatly, 

Again, Pfal. cxiv. when he is defcribing 
the paflage over the Red-fea, and that over ‘for- 
dan; he brings in the machinery of earth- 
qt uakes, to teftify the divine prefence. 

When Irael went out of Egypt, and the 
houfe of Facob from among a flrange people ; 
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the fea faw it and fled. ‘fordan was driven 
back. 

The mountains skipped like rams: and the 
little bills like young fheep. 

Then he asks the queftion, What ailed thee, 
O thou fea, that thou fleddeft? and thou For- 
dan, that thou waft driven back ? 

Ye mountains that ye skipped lke rams, and 
ye Uittle hills like young fheep ? 

He anfwers: Tremble thou earth at the pre- 
fence of the Lord: at the prefence of the God 
of Facob. 

He fails not to attribute thefe marvellous 
appearances, to their true caufe. ‘Tho’ he 
knew full well, that the God of nature ad- 
miniftred the ordinary courfe of the earth by 
fecond caufes; yet he could not be fo blind 
but to perceive, when the waves of the ocean - 
retreated; when the waters of Sordan di- 
vided ; when mount Szzaz was all in fire, 
{moke, lightning and thunder, with the trum- 
pet of God founding, and the whole moun- 
tain fhaking: he could not but perceive the 
prefence of the author of nature, in thefe ex- 
traordinary appearances. 

But every where in facred fcripture earth- 
quakes are particularly fingled out, above all 
other natural phenomena, as having more of 
the majefty and terrific pomp, to denote an 
immediate operation of God’s hand; to ex- 
cite our fear, and fhew his anger, as in our 

| text, 
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text, dbecaufe he was wroth, In imitation of 
the facred- writers, the heathen poets, both 
greek and Jatin, exprefs the anger of their Fu- 
piter by an earthquake : 


Terrificam capitis concufit terque quaterque 
Cafariem; cum qua terram, mare, fidera, 
movit, Ovid. 


The moving meteors in the free air, lightning, 
corufcations, fire-balls, tempefts, thunders, or 
the dreaded comets, tho’ frightful enough ; 
yet people that do not think to any purpofe, 
hope, as they are at a diftance, to efcape their 
effects. But when the ‘terror comes home to 
us, to our feet; when the earth moves on 
which we ftand; what heart is not moved? 
When our houfes /bake over our ears, the 
greateft courage is /baken. 

It is true, an earthquake caufes an univerfal 
dread among all forts of people; even the 
philofopher immerfed in {peculation of fecond 
caufes, quakes ; as well as the pious, whofe 
fear proceeds from folid piety: a due fenfe of 
the anger of the almighty Being. 

We faw how the late earthquakes affrighted 
every one; but, as to the generality, it was 
but fora moment. When they found them- 
felves fafe, and alive; thoughtlefs they ran to 
their bufinefs, or their diverfion : and this not 
only the firft, but the fecond time, And I 
am 
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am apprehenfive, were another, and anothet 
to come, they would only be lefs regarded 
than the preceding. As the Jraelites, to 
whom miracles became familiar ; as the ‘Fews, 
in our Saviour’s time, demanding of him to 
fhow them a fign from heaven, in the midft 
of the conftant {cene of miracles innumerable. 

But ’tis my prefent bufinefs to call you to 
a due and {ferious reflexion, on thefe extraor- 
dinary events ; by confidering, 

J. What the written word of God, the holy 
{criptures, informs us, concerning the ulti- 
mate purpofe of earthquakes. 

I]. What we can learn from profane hi- 
ftory. 

III. 'To conclude with our text, that they 
are ftri€tly and properly divine judgments ; de- 
caufe be was wroth. | 

Ever fince the earth began, earthquakes 
have been look’d on as extraordinary appear- 
ances, among the prodigies of nature, and 
executioners of divine juftice. In the cafe of 
Korab, the earth opened her mouth and fwat- 
lowed them up; and their boufes, and all the 
men that pertained unto them; and all ther 
goods. 

In the miraculous victory obtain’d by ‘fona- 
than, and his armor-bearer, over the army of 
the Philftines, 1. Sam. xiv. There was a pa- 
nic terror infus’d into the Phzlftznes, and an 
earthquake : it is call’d @ very great trembling 


of 


ef God. What the heathen attributed to Pan, 
an imaginary deity of their own making: the 
Hebrews rightly refer’d to the true caufe, the 
firft, and fupreme. 

In the new teftament, at our Saviour’s 
death, there was a great earthquake, which 
was altogether miraculous; as much as the 
eclipfe of the fun then. The elements might 
well fympathize with the God of nature. The 
fun was darkned, the vail of the temple was 
rent in twain ; the earth did quake, the rocks 
rent. 

Again, at his refurreCtion, Matt. xxviii. 2. 
There was a great earthquake. The angel of 
the Lord defcended from heaven, and rolled 
back the fione from the door, and fat upon it. 

And for fear of him the keepers did fhake, 
and became as dead men, | 

Matt. xxvii. 54. When the centurion, and 
they that were with him, watching Fefus, 
Jaw the earthquake, they feared greatly. See 
the confequence of it in one place; and thus 
in another : . 

Ads iv. 31. The Apoftles, in the infant 
church, when praying, the place was fhaken, 
where they were affembled together: and they 
were all filled with the Holy Ghoft. The hea- 
then centurion feared upon the earthquake: 
The chriftians praying, were filed with the 
Holy Ghoft, : 
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Aéts xvi. 26. When Paul and Silas were 
in prifon. At midnight when they pray'd, and 
fang bymns to God, fuddenly there was a great 
‘earthquake; fo that the foundations of the 
prifon were fhaken. — And immediately all the 


f pure 2c 


doors were opened, and every one’s bands were 


loofed. 

Obferve the confequence it had upon the 
coaler; He called for alight, and fprang th, 
and came trembling, and fell down before 
Paul and Silas, and faid, Sirs, what muft I 
do to be faved ? 

The goal trembled; and the goalér trem- 
bled, as is obferved by a writer on this ‘head, 
an earthquake could often his -hard heart, 
and open what he had Jock’d. It ‘awaken’d 
him out of his fpiritual flumber, as well as 
his natural fleep, and made his ‘confcience, as. 
well as the foundations of the prifon, to 
quake, A bad confcience is as a‘troubled fea, 
that cannot reft, but cafteth up mire, and clay. 
The goaler perceiv’d the celeftial warning, 
and made a proper ufe of it. | 

There are many circumftafices in the na- 
ture of earthquakes, which render'them pe- 
culiarly proper to be the inftruments in God’s 
hand, to give warning to a people, to ‘amend 
their ways. 

The fuddennefs is one. We faw, not long 
ago, what an effet was produced by -a folar 
eclipfe, 
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eclipfe, tho’ it was expected long before. We 
had the prediction, and calculations about it 
in all our almanacs; yet there was an univer- 
fal ferioufnefs that followed it. All that morn- 
ing, we could walk the ftreet, without ee 
ing an oath, and the. churches were fall, 
time of prayer. But the /uddenne/s Ae an 
earthquake that comes at an inftant, unthought 
of, without warning, that feems to bring un- 
avoidable death along withit ; is able to touch 
anadamantin heart. ‘To fee death {talking 
o’er a great city, ready to {weep us all away, 
in an inftantaneous ruin, without a fingle mo- 
ment to recollect our thoughts ; this is fear 
without remedy ; this is far beyond battle and 
peftilence. The lightning and thunderbolt, 
the arrow that fieth by day, may fuddenly 
take off an object or two, and leave no {pace 
for repentance: but what horror can equal 
that, when above a million of people are lia- 
ble to be buried, in one common grave! 
Another confidetation that inhances the 
dread of earthquakes, is the wnavotdadlene/s 
of the calamity. Famine, and-war, and re- 
bellion, and petilence we may run from, the 
‘difeafe among the cattle, and eisai and the 
like ftripes of angry heaven, we may. have 
fome chance to efcape: but no means, no 
precaution, no remedy, no prudence can {creen 
us, from fo univerfal a defolation as this: ’tis 
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as the prefence of God. Whither then can 
we go to hide ourfelves ? Muft we call upon 
the rocks and mountains, to cover, and fhel- 
ter us from the divine wrath! dnd they hall 
go into the holes of the rocks, and into the caves 
of the earth, for fear of the Lorp, and 
for the glory of his majefty; when he arifeth 
to foake terribly the earth. Alas, thofe are the 
very inftruments he employs for our deftruc- 
tion; to be our tombftones ! 

This unufual kind of death too, ftrikes us 
with horror; to be buried alive. The earth, 
the common mother of us all, and the com- 
mon grave; to eat up her offspring alive ; 
crouds all the images of amazement together, 
that can enter into the heart of man. 

The greater the terror accompanying earth- 
quakes, the greater a bleffing is our deliver- 
ance from the danger of it! What can equal 
God’s power and judgment but his mercy? 
Confider the wonderful confequence ; that the 
whole city of London fhould fo fenfibly be 
fhaken, and yet no one inhabited houfe to 
fall ; nor one perfon kill’d. Amazing inftance 
of power,’ and goodnefs, in our prefervation! 
And this not only once, but the fecond time 
alfo ; tho’ evidently ftronger was the concuf- 
fion. So ftrong that almoft every perfon was 
throughly perfuaded, that fome part, at leaft, 
ef their houfes, was falling down. gout as 
1elp 
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help admiring, that judgment fhould be fo 
temper’d with mercy ! Do we look only at the 
fecond caufes with our unbelievers ; and {port 
away the divine prefence, as if it was an or- 
dinary occurrence of every day ? They want 
to fee a miracle. Nought can affect them, 
but a direct, fupernatural agency. 

I anfwer, behold a vifible, and notorious 
miracle; plainly obvious, and before all their 
fenfes. For can there be a greater miracle, 
can any thing be more directly the finger of 
God than this, which we ourfelves faw with 
our eyes; that befell the whole city of 
London. 

We know the nature of the building of 
London houfes ; which fometimes fall of them- 
felves, without fhaking, Wonderful then is 
it to be thought, and a miracle indeed, that 
every houfe in this vaft city, fhould twice be 
agitated, and rocked to and fro; and not one 
fall, nor one perfon receive any damage. 

In vain will the philofophers feek for a fo- 
lution of this problem, in natural caufes only. 
By their chymical experiments, they make fome 
little mimic imitations of tremors and fumes, 
and explofions, So by gun-powder, we ape 
the regal voice of thunder. But where is the 
difcretionary at of mercy, and benignity, 
that feparates between the vengeful and kind ? 
Thefe fecond caufes act according to their 

Ds % material 
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material nature, like the roaring waves of the 
ocean, that flow in, and overwhelm every 
thing, where a breach is made. They can 
obferve no diftinction between the lands of a 
righteous man, and of a finner: they cannot 
{top at the breach, and gather themfelves on 
an heap, and not enter in at all, as the wae 
ters of “fordan did. 

But in the cafe before us, the hand of the 
Lord, that ftayed the flowing of the waters, 
that quelled the raging of the féa, and its 
proud waves ; fets bounds to the trembling of 
the earth. Hither fhall its vibrations go, and 
no further. When alas, if it went but one 
inch further (in comparifon) a total ruin mutt 
unavoidably follow. 

Confider this particular, when apply’d to 
all the buildings in this immenfe city: and 
wonder and adore, that almighty providence, — 
which overlook’d us, and prefcrib’d the li- 
mits; fo narrow, fo precife; which fav’d us 
from univerfal havoc ! 

I], Did we efcape ; how much happier are 
we, than the millions that have perifhed by 
the like calamity? “fo/epbus the famous Sews/h 
hiftorian records, that about 29 years before 
our Saviour’s birth, there happened fuch an 
earthquake in the country of Yudea, that 
30,000 men perifhed., 
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In the fifth year of the reign of Tiberius, 
fo dreadful an earthquake happened in Aja 
minor, that no lefs than 13 cities were de- 
ftroy’d in one night; many of them great, 
and Royal: Sardis in particular, {aid to be {e- 
cond to Babylon. 

In 4. D. 66. Another earthquake hap- 
pen’d there, which deftroy’d Laodicea, Hiera- 
polis, and Coloffus. 

A.D. 79. Three cities in Cyprus were 
overthrown. 

A.D. 114. The city of Antioch faffered 
extremely; whilft the emperor Trajan was 
in it. And in the 7th year of that emperor, 
nine feveral cities were deftroy’d in fa, 
Greece, and Calabria, — 

‘To come nearer home, and our own times: 
In 1169, Catania in Sicily was deftroyed, and 
15,000 people killed. 

1692, The whole city deftroy’d and 13000 
Inhabitants. 

14.56, At Naples 40,000 perifhed by an 
earthquake. 

1631, Inthe city of Lisbon, 1400 houfes 
were overthrown there, befides many da- 
maged, . 

We know the miferable and deplorable 
cataftrophe of Port-Royal, in Famaica ; which 
fell out in our own days. My. blood fhud- 
ders at the relation of it. And not many 
D 4 months 
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nonths ago, the populous Lima in America, 
was wholly fwallowed up. 

Have we not reafon then to fear, for our- 
felves? ’Tis true, we have hitherto efcaped, 
But can we tell how foon God fhall let loofe 
the avenging power of another; which may 
come, for ought we know, while we are 
{peaking of it. And if it muft come, happy 
may it be for us, that it finds us in this place, 
and fo doing. 

Ii]. And this brings us, to confider the 
ufes of thefe admonitions ; and'to fhow, that 
they are the effects of the divine anger, For 
the earth fhook and trembled, fays the holy 
pfalmift, the foundation of the hills moved 
and were fhaken; becaufe he was wroth, 

And here we cannot poffibly have a ftron- 
ger and more convincing evidence, of thefe 
convulfions of nature, being the immediate 
finger of God, than this fingle confidera- 
tion. Let us but refleét on what has been 
faid, in fhort ; that thefe vifitations only hap- 
pen to great and populous cities, to great and 
eminent ports, and maritime emporiums flou- 
rifhing in trade, riches, and luxury. 

We hear not of barren defarts, uninha- 
bited wilderneffes, wide heaths, and downs, 
rocky cliffs, and beaches of the fea, to be 
the ufual fubje& of earthquakes: but of towns 
and cities. Not fo much of little villages, 


but 
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but of thofe immenfe colle€tions of people. 
God does not give his warnings to birds, and 
beafts of the foreft; to flocks of fheep; that 
2 eared execute the refpective offices he 
as enjoined them: but to us, the lords of 
the creation; to whom he has given reafon, 
fenfe, and faculties, to reflect, and judge of 
things, of our own actions, as well as his ; 
of sis doings, toward the children of men. 

We obferved before, a plain and notorious 
proof of God’s hand in thefe judgments ; 
that he cou’d move a whole city without 
throwing down a houfe. And this is moft 
affuredly a fecond proof ; that he vifits oz/y 
great cities, with thefe judgments. And we 
muft conclude this to be as {trong an argu- 
ment of a divine interpofition in thefe affairs, 
as any mathematical demonftration. 

Some free-thinkers, or free-livers, when 
they find, they cannot fet afide this reafon- 
ing, fhelter themfelves, with the hiftory of 
God’s converfe with Abraham ; about the 
cities of Sodom and Gomorrha ; affuring them- 
felves, there is no danger. For tho’ they 
can’t pretend to be the meritorious people ; 
yet they think God’s mercy will be as fignal 
to us, as heretofore: and that we have 
among us, at leaft ten righteous perfons, to 
fave the reft. 


But 
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But vain are fuch hopes: God will fay to 
them, as heretofore to the Jews: If I bring 
my great judgments upon the earth, as I hve 
faith the Lord, the’ Noah, Daniel, and Job 
were there; they fhould fave neither ‘fons, nor 
daughters, but their own fouls only. 

God can, if he pleafes, by very extraor- 
dinary means, preferve fuch as he thinks fit. 
But in general judgments, the righteous muft 
undergo one common fate, with the wicked. 
God’s mercy will be thown to them after this 
life, to make the fuperabundant amends. 

But this is a folid leffon to us, of the ne- 
ceffity of a future life. We may as well ba- 
nifh God out of the earth, as to deny his at- 
ributes of power, and soodnefs, and juitice, 
and the like. And thefe will infure us of a 
future flate; when an exa& return will be 
made, for our behaviour in this; otherwife — 
we might juftly expoftulate, as Adraham 
did, Will not the judze of all the earth do 
right ? 

Good men, who have endeayour’d to do 
their duty, may fay, God 7s our refuge and 

Jirength, a very prefent help in trouble, 
Therefore will not we Sear, tho the earth be 
remov'd; tho’ the mountains be carried into the 
wud of the fea; tho’ the waters thereof roar, 
and be troubled ; tho’ the mountains Jeake with 
the felling thereof. 
Come 
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Come behold the works of the Lord ; what 
defolations be hath made on the earth. 

In the mean time, let us not think on 
running away from the danger, fo much as 
on mending our ways ; perfecting the chri- 
(tian life ; reforming the abominable crimes, 
fo juftly chargeable on great and maritime 
ities ; overflowing with riches, pride, and 
luxury, with vanity, pleafure, and profane- 
nefs; with gaming, immorality, infidelity ; 
and efpecially with the notorious crime of 
fabbath-breaking, which is the foundation of 
all, and comprehends all others ; for it pre- 
vents people from amending of any. If they 
fail of their duty towards God, in making 
their regular approaches. to his temple; no 
wonder they are guilty of all crimes; regard 
neither God nor man. If they fail of com- 
ing, where they may hope for the kindly in- 
fluences of God’s holy Spirit; we need not 
wonder at their egregious wickednefs : they 
become abfolutely irreclaimable. | 

But of you, my beloved brethren, here al- 
fembled, I hope better things. You fhun the 
degenerate corruptions of this evil age ; you 
are not of the number of thofe that frequent 
our public meetings of folly, from the morn- 
ing rendezvouzes to the mid-night aflem- 
blies; and ¢hat protracted to the morning 
light again, As if we ought to banifh all fe- 

7 rious 
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rious thoughts of our immortal interefts; and 
that in the facred feafon of lent ; deftin’d by 
the church, for this very ferious purpofe. 

Let us think, how this warning happen’d 
to us, in the time of lent; when they were 
revelling in their places of entertainment, 
both morning and evening, as if no fuch 
thing had been ; and this on the very days; 
as if they confronted, and dar’d almighty ven- 
geance. Much of a parallel cafe with that 
of the famous city of Herculaneum, which is 
now the entertainment of the curious, Firft 
it was miferably fhatter’d by an earthquake ; 
whilft the people were at their diverfions in 
the theatre; where all affembled perithed. 
This was in the firft year of Titus the em- 
peror: but fuch a partial judgment not 
mending their manners; g years after, the | 
whole city was deftroy’d by a lake of liquid 
fire and brimftone, from mount Vefuvius, 
juft in the manner we now find it; 50 foot 
deep in cinders, and athes. 

When thy judgments, O God, are abroad, 
the inhabitants of the earth will learn righte- 
oufne/s. 

The Lord is the true God; he is the living 
God ; the everlafting King: At his wrath, 
the earth fhall tremble, and the nations forall 
not be able to abide bis indignation; fays the 
prophet Yeremiab, x. 10, 


God 
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God give us grace, that inftead of thefe 
fhort-liv’d, and unfatisfying pleafures; in- 
ftead of palaces and houfes here, ornament- 
ed ina fumptuous and elegant fa/fe; which 
may perhaps be fwept away, with their 
owners, in a moment; we may afpire to- 
wards that heavenly city, which is above ; 
whofe foundations are not laid with hands, 
eternal in the heavens, @&c. 
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HIS difcourfe is but a neceffary con- 
fequence of the preceding. Ihe whole 
no other than an effay, toward invefligating 
the true nature of the wonderful appearance 
of an earthquake. And fomething 1s done to- 
ward it, if only by eradicating an old er- 
ror. In attaining the propofed end, I 
have endeavour’d to lay all the neceffary cir- 
cumftances together, which to our great amaze- 
ment we have feen, and felt, That they may 
not be as foon forgotten, as they generally were, 
by the giddy multitude ; equally thoughtlefs of 
what they knew to be paft, as childifbly fear- 
ful of an imaginary one, fubfequent : for which 
there could not be the leaft ground of appre- 
henfion. By fober perfons it was, with great 
reafon, thought a judicial infatuation, and as 
much to be wonder’d at, as an earthquake 1t- 
felf; a real panic. When a third part of 
this immenfe city ran out into the fields for 
half a cold night ; alarm’d with the filly pre- 
diction of a diftemper'd fellow ! 
Nothing could.tempt one to commemorate 
the follies of our cotemporarves, but the hope, 
Hee AT 
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it may be ufeful hereafter: and to fhow the 
true caufe of this fenfelefs terror; the want of 
a true fenfe of religion; and an univerfal de- 
generacy, and corruption of manners: begun 
by the great ones, and now propagated thro’ 
all degrees to the loweft: begun in this great 
city ; and now advancing apace to every great 
town in the kingdom. 

"Tis from the great ones alone, that we can 
hope for a reformation: and that by a ftrid 
obfervance of the fabbatical duty. Example, 
we know, governs the actions of mankind. 
That mufl reflore the praétice, and the in flu- 
ence of religion: which alone can prevent the 
dangers that infeft every corner of our ftreets ; 


every road in the kingdom. We miftake the 
point, and betray our ignorance in human na 


ture, when we think, acts of parkament, laws, 
executions wtll do tt. Ihey are very 
weak in comparifon of the zmpreffions of re- 
ligion, and confcience: as all pbilofophy both 
natural and religious, bas hitherto thought, 


and known 


tow 
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ese. 
Martin Folkes, Efg; LL. D. 
Prefident of the Royal Society. 


“INCE I had the honour to lay before 
the Society, in the {pring, my thoughts 
upon earthquakes: we have had many 
“further opportunities of reflecting up- 
on that moft awful, and hitherto unufual ap- 
pearance. An earthquake was felt at Eafwell 
in Kent, on monday march 12, and on funday, 
march 18, at Port/mouth, the Ife of Wight, 
Southampton, and along the coaft of Suffex, 
the ifles of Guernfey, Sferfey. April 2, a 
{mart earthquake at Manchefier, Lr verpool, 
Taunton, Bath, Flint, Lancafter, Wrex- 
ham, reaching 40 miles north and fouth: 7 
miles eaft and weft. Since then at Rome, 
Naples, Leghorn; in the fouth of Fras nce, 
and at Pau under the Pyrezean mountains: 
Oporto, at S. Macaire in Guzenne, Meffina in 
Sicily, Munich in Bavaria, &c. &c. io that 
the year 1750, may rather be called the year 
of earthquakes, than of jubilee. For fince 
A 3 February 
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February \aft, when they began with us at 
London, as far as I can learn, they have ap- 
pear’d in many parts of Europe, Afia, Africa, 
and America. And have likewife revifited 
many counties in our own ifland, and at 
length, on the 30th of laft feptember gave 
much the moft extenfive fhock, we have feen 
here in our days. 

It may be well expected, that thefe fre- 
quent vifits, in themfelves fo very extraordi- 
nary, to us fo rare, and ¢haf in one year, 
fhould keep up our attention: and as to my 
own part, induce one to reflect, on what I 
before offer’d concerning them ; and bea fuf- 
ficient apology for the prefent paper. 

We have been acquainted, by thofe who 
remember it, that in the earthquake of ov. 
1703, which happen’d in Lincolnfhire, the 
weather was calm, clofe, gloomy, warm, and 
dry; in a degree highly unufual, at that fea- 
fon, And thus it has been with us, all the 
year. And from the numerous accounts we 
have receiv’d at the Royal Society, in the be- 
ginning, and ending of the year; where any 
mention is made of the weather; they all 
agree in the like particular. Which is con- 
fentaneous to what I remark’d, as the con- 
{tant forerunner of earthquakes ; and what pre- 
pares the earth’s furface, for the electrical 
{troke: which I afferted to-be the caufe of 
them. 


In 
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In may laft, we had a paper read at the 
Royal Society, concerning the fecond earthquake 
felt by us at London, on the Sth of march. 
A thepherd belonging to Mr. Secretary Hox 
at Kenfington (the sky being perfectly ferene, 
and clear) was much furprifed with a very 
extraordinary noife in the air, rolling over his 
head, as of cannon clofe by. He likewife 
thought, that it came from the north-weilt, 
and went to the fouth-eaft: a motion quite 
contrary, to what muft have been the cafe, 
if it were really of cannon. ‘This noife pafs’d 
rufhing by him; and inftantly he faw the 
ground (a dry, and folid fpot) wave under 
him, like the face of'the river. The tall 
trees of the avenue, where he was, nodded 
their tops very fenfibly, and quiver’d like a 
fhaken fpear. The flock of fheep immediate- 
ly took fright, and ran all away together, as 
if dogs had purfued them. A great rookery 
in the place, were equally alarm’d, and after 
an univerfal clangor, flew away; no lefs than 
if chaced by hawks. 

I was likewife inform’d, that in the fame 
earthquake, a great parcel of hens, and chic- 
kens, kept at that time in Gray’s-tnn-lane, up- 
on the fhock, ran to the rooft, affrighted. 
And the like was obferv’d of pigeons. And 
in our laft account of the earthquake from 
Northampton, ’tis remarked, that the birds in 
A 4 cages 
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cages put their heads under their wings, as to 
hide themfelves. 

June 21, at the Royal Society, Mr. Fack- 
jon potter at Lambeth, gave an account of 
fome boats, cobles and lighters inthe river, at 
that time; the people in them feem’d to feel, 
as if a porpoife, or fome great fith had 
heav’d and thump’d at the bottom of the 
vellels, This is fometimes the cafe of thips 
at fea, when all is perfeétly calm: which 
{eems evidently owing to an eleétrical impref- 
fion on the water. 

In the evening-poft of june 23, we had 
a paragraph from Venice, that a terrible earth- 
quake had been felt lately in the little rocky 
ifle of Cerigo, in the Mediterranean, fouth 
of Morea. It threw down a great number 
of houfes; and above 2000 of the inhabi- 
tants were buried in the ruins. 

Another earthquake about that time, hap- 
pen’d in Switzerland; which fplit a vatt, 
rocky mountain ; and an old caftle wall of an 
immenfe thicknefs. 

All thefe circumftances, and many more 
confirmed me in my former opinion, But 
fince then, thefe wonderful movements have 
ftalk’d round the globe: and again been late- 
ly felt in our own ifland , happily for us, to 
the terror only, of many thoufand people : | 
befide thofe concuffions of this fort. that ap- 
pear’d in the weftern parts, in the more early 
time of the year, I 
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I receiv’d a letter from my friend Maurice 
“fobnfon, E{q; the founder, and fecretary of 
the Literary Society of Spalding ; which has 
now fubfitted thefe 40 years. He acquaints 
me, that on ¢hurfday, 23d of Auguft Jatt, an 
earthquake was very fenfibly felt there, about 
feven o’clock in the morning ; throughout the 
whole town and neighbourhood ; and many 
miles round: but that it chiefly {pread itfelf 
northward, and fouthward. He fays, that 
for a fortnight before, the weather had been 
ferene, mild, and calm. And one evening, 
there was a deep red aurora auftrals, cover- 
ing the cope of heaven, very terrible to be- 
hold. This fame fhock was felt at Gran- 
tham, Stamford, and Milton by Peterborough; 
and generally at all the intermediate places : 
and from Spalding it fled northward, along 
the fea fhore, to Boffon: thence up Bofton 
river, to Lincoln. 

Since then, I had a letter from Mr. Alder- 
man Taylor of Stamford, giving an account of 
another earthquake, that happen’d there, /ep- 
tember 30, at 36 minutes after twelve o’clock 
at noon. He defcribes it thus. They were fud- 
denly furprifed with an uncommon noile in 
the air, like the rolling of large carriages in 
the ftreets, for about 20 feconds. At the fame 
inftant they felt a great fhake, or {nap, as he 
calls it; infomuch that it fenfibly fhook a 
punch-bowl, which was in his parlour, and 
made 
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made it ring. He fays, it was perceiv’d of 
moft of the people of Stamford, who gene- 
rally ran out of their houfes. At Oakham the 
chief town of Rutland, the congregation ran 
out of the church whilft the preacher was in 
the pulpit. All the towns round Stamford, 
were fenfible of it: and at Peterborough, down 
to Wifbech. 

Thus far the Alderman. But we have had 
many advices from all hands, at the firft, and 
fecond meetings of the Royal Society, for the 
winter feafon; with further particulars relat- 
ing to this great concuffion. That it was 
felt at the fame time, at Rugby in Warwick- 
fhire, and reach’'d to Warwick , at Lutter- 
worth, in Leicefierfhire: at Leicefer, and 
round about. It extended itfelf to Coventry, 
Derby, Nottingham, Newark; then came 
ealtward to Harborough, Towcefter, Northamp- 
ton, Rowel, Kettering, Wellingborough, Oundle, 
in Northamptonfhire ; Uppingham, Oakham 
in Rutland; Stamford, Bourn, Grantham, 
Spalding, Bofton, and to Lincoln in Lincoln- 
Jbtre; Holbech, and all Holland in that county. 
Peterborough, Wifbech, in the ifle of Ely; 
together with all the intermediate, and adja- 
cent places. ‘Then it paffed over the whole 
breadth of E/y fen: was felt at Mildenhall, 
and reach’d to Calford by Bury in Suffolk, and 
the country thereabouts; of which we had 
notice from lady Cornwallis. An extent from 
Warwick 
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Warwick to Bury of about 100 miles in 
length ; and generally fpeaking, 40 miles in 
breadth. And this vaft fpace was pervaded 
by this amazing motion, as far as we can get 
any fatisfaction, in the fame inftant of time. 
They defcribe it, that the houfes totter’d, and 
feem’d to heave up, and down: tho’ it lafted 
but a few feconds. It was attended with a ru- 
fhing noife, as if the houfes were falling, and 
people were univerfally fo affrighted, as to 
run out; imagining that their own, or their 
neighbours houfes were tumbling on their 
heads. In the villages around, the people 
being generally at divine fervice, were much 
alarm’d ; both with the noife, which exceed- 
ed all the thunder they had ever heard, be- 
yond compare : and with the great fhock ae- 
companying 5 which was like fomewhat, as 
they imagin’d, that rufh’d againft the church- 
walls, and roof. Some thinking the pillars 
crack’d, many that the beams of the roof 
were disjointed ; and all, that the whole was 
falling. And happy were they that could get 
out firtt. Many people fancied, that nefts of 
drawers, and cabinets, or the like heavy 
things, were fallen down above ftairs: or that 
chimnies had broke thro’ the roof of the 
houfe: or that fome perfons fell down ftairs : 
and the like. Some perceived the crackling 
of inward wain{cots or partitions ; as Dr. Mor- 
timer and J, obferv’d in our firftt and fecond 
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fhocks at London. A few flates, tiles, and 
parts of chimneys fell from fome houfes : 
pewter, china, glafles and bra{s from thelves, 
A clock bell, chamber beli fometime ftruck - 
windows univerfally rattled, and the like cir- 
cumftances of tremor. 

In regard to circumftances, they were pretty 
fimilar throughout, Many people fitting in 
their chairs relate, that they and their chairs 
were feveral times fenfibly lifted up and. fet 
down again, A ftack of chimneys were 
thrown down in College-lane; a place re- 
taining the memory of a fort of univerfity 
once beginning at Northampton. The windows 
of houfes rattled throughout the whole town : 
but no mifchief done: in general it was fright- 
ful, and innocuous. 

They fancied there, the motion of it, as 
they expreffed it, to be eaftward. In ftreets 
that ran north and fouth, the houfes on the 
eaft fide of the way, were moft affe@ted; And 
Dr. Stonehoufe’s dwelling, the ftrongeft in the 
town, was mott fenfibly {haken. So it was like. 
wife obferv’d, that churches were moft {ub- 
ject to its violence. They thought too, that 
the motion feem’d rather horizontal, or la- 
teral, than upward. Some counted the pulfes 
diftincly, to the number of four: that the 
fecond, and third pulfes were {tronger, tlan 
the firft, and fourth. 


From 
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From all thefe various accounts, there was 
no fulphureous fmell, or eruption ; no fiffures 
in the ground perceived. Yet feveral people 
were fick upon it: infinite numbers terribly 
affrighted, and as foon forgot the impreffion 
of it; or talk’d of it in a merry ftrain; as 
commonly with us at London. So little are 
the vulgar affected, without fomething very 
fenfible ; and fo foon is the fenfe of it worn 
out |. 

It was more evidently perceiv’d, by people 
ftanding ; moft, by thofe that were fitting : 
leaft, by fuch as were walking : and in upper 
{tories of houfes, more than in lower; or in 
cellars. Some coming'down ftairs, were in 
danger of being thrown forwards. Seve- 
ral fitting in a chair, and hearing the hol- 
low, thundring noife, and thinking it was a 
coach pafling by; when they attempted to 
get up, to fee what it was, they were thrown 
back again in their chair. Some heard the 
wainfcot crackle, Some fitting in their chairs 
leaning forwards, were thrown down on their 
hands, and knees. Some people heard the 
noife without feeling the fhock: others felt 
the fhock without hearing the noife. Some 
in a ftanding pofture, were forc’d to lay hold 
on a table, to keep themfelves from falling. 

It was particularly remarked (as before ob- 
ferv’d) that birds in cages were fenfibly af- 
frighted; thrufting their heads under their 
wings. 
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wings. Mrs. Aicock of Loddington, North- 
amptonfbire, a lady in child-bed, was fo af- 
fected, that it caufed her death, Mrs. Hardy, 
another lady in the fame circumftance, and in 
the fame county, likewife expired upon it.. 
Some people felt a fudden fhortnefs of breath, 
that they were forc’d to go out into the open 
air, it fo affected the pulmonary nerves. 
Many were taken with head-achs, and other 
ficknefies. 

Thefe are, in general, the circumftances 
and obfervations made, at the time of thefe 
earthquakes; when we recollect ourfelves, 
after the fuddenefs, and fright. Give me 
leave to make the following remarks there- 
from. 

ft. As far as we can poflibly learn, where 
no one can-be prepar’d, at different places, by 
time keepers ; this mighty concuffion was felt 
precifely at the fame inftant of time ; being 
about half an hour after twelve at noon. This, 
T pref{ume, cannot be accounted for, by any 
natural power, but by that of an electrical 
vibration ; which, we know, acts inftanta- 
NEOULY. fin. 

2dly, Let us reflect on the vaft extent of 
this trembling, 3100 miles in length, 40 in 
breadth, which amounts to 4000 fquare miles 
in furface. That this fhould be put into fuch 
an agitation, in one moment of time, 1s fuch 
a prodigy; as we fhould never believe, or 
conceive, 
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conceive, did we not know it to be fact, from 
our own fenfes. But if we look for a folu- 
tion of it, we cannot think, any natural 
power is equal to it, but that of elegtricity ; 
which acknowledges no fenfible tranfition of 
time ; no bounds, 
3ly, We obferve, the vulgar folution of fub- 
terraneous eruptions receives no countenance, 
from all that was feen, or felt, during thefe 
earthquakes. It would be very hard to ima- 
gine, how any fuch thing could fo fuddenly, 
and inftantaneoufly operate, thro’ this vaft 
fpace: and fhat in fo fimilar, and tender a 
manner over the whole, thro’ fo great a va- 
riety, as well as extent of country ; as to do 
no mifchief. A  philofophical inquirer in 
Northamptonfhire, who had his eye particularly 
on this point, takes notice, there were not any 
fiffures in the ground ; any fulphureous fmells, 
or eruptions any where perceiv’d ; fo as to fa- 
vour internal convulfions of the earth. The 
reverend Mr. Nixon of Higham, and Mr. 
Smith, in his letter from Peterborough take 
notice, that they could not learn, there were 
any fort of eruptions out of the earth, any 
where: no fmoke, vapor, or {mell: tho’ 
they made fufficient inquiry about that cir- 
cumftance, according to particular direCtion. 
Yet we learn from a letter at Uppingham in 
Rutland, that a plaifter floor became crack’d 
thereby. Thefe kind of floors are frequent 
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in this country ; what we call /fucco in Lon- 
don: and it gives us a good notion of the un- 
dulatory vibration, produc’d by an earth- 
quake; which fome have compar’d to that 
of a mufical fring: others to that of a dog, 
or a horfe fhaking themfelves, when they 
come out of the water. ‘This laft compari- 
fon would have pleafed fome of the ancients, 
who would needs fancy, that the globe of the 
earth was a great animal. Plato, Plutarch, 
and others, had fuch kind of {fentiments. 
Whence one may imagine, that they would 
conceive an earthquake to be, as when a 
horfe fhakes a part of his skin, upon a fly 
touching him. Some of our correfpondents 
exprefs the motion of an earthquake to be 
like a boat lifted up by one wave, let down 
by another. 

aly, The former earthquake that happen’d 
at Grantham, Spalding, Stamford, (which 
towns lie in a triangle) took up a {pace which 
may, in grofs, be accounted a circle of 30 
miles diameter: the center of which is that 
great morals, called Deeping-fen. ‘This com- 
prehends 15,miles of that 30, in diameter : 
and where probably, the eleétrical impreffion 
was firft made. Much the major part of 
Deeping-fen is under water in the winter 
time; underneath ’tis a perfect bog. Now. 
itis very obvious, how little favorable fuch 
ground is, for fubterraneous fires, 


In 
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In the fecond earthquake, not only this 
country was affected again, but likewile a 
much larger fpace of the fame fort of fenny 
ground, rather worfe than the former : all 
Donnington-fen, Deeping-fen, Croyland-fen, 
Thorney-fen, Whitlefea-fen, Bedford \cvel, 
and the whole extent of E/y-fen, under va~ 
rious denominations. This country, under 
the turf, abounds with fubterraneous timber 
of all forts; fir, oak, and brufh-wood: and 
ftags horns. Now and then they find a quan- 
tity of hazel nuts, crouded together on an 
heap. I have fome of them. This is a mat- 
ter common to all boggy ground over the 
whole globe, Such things are the ruins of 
the antediluvian world, wathed down from 
the high country where they grew, were here 
lodg’d upon the fubfiding of the waters, and by 
time are o’ergrown with the prefent turf. They 
that feek for any other folution of this affair, 
than the univerfal Noachian deluge, want to 
account for a general effect, by a partial caufe: 
and fhut their eyes, both to the plain hi- 
ftory of this matter; and to the infinite, no- 
torious demonftrations of it, from foflil ap- 

earances. 

sly, All this country, tho’ underneath ’tis a 
watry bog, yet thro’ this whole fummer, and 
autumnal feafon (as they can have no natural 
{prings in fuch a level) the drought has been 
fo great on the fuperficies, that the inhabi- 

B tants 
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tants were oblig’d every day, to drive their 
cattle feveral miles, for watering. ‘The drought 
was greater, than has been known in the me+ 
mory of any one living. This fhows how 
fit the dry furface was, for an electrical vibra- 
tion. And we learn from hence, this impor- 
tant particular, that it reaches but very little 
below the earth’s furface. 

Mr. ‘fobnfon, in another letter which he 
wrote to me concerning the feeond earthquake 
obferv’d at Spalding ; fays upon this occation, 
he was obliged to fcour his canal, and deepen 
it: that they came to a white, quickfand ; 
which afforded to all the neighbourhood, ex- 
‘cellent water in plenty. 

In the gravelly foul of London; and where 
the two fhocks were felt by us, in the be- 
ginning of the year; we know, there is not a 
houfe in the whole extent of this vaft city, 
and all around it, but a {pring of water is 
ready, upon digging a well, Whence we 
have much reafon to believe, that the interior 
of the earth, is like a fponge foak’d in wa- 
ter. Sothat the only dry part is the fuper- 
ficies, which is the object, and the fubject 
of that electric vibration ; wherein, accord- 
ing to my fentiments, an earthquake confifts. 

This fhews the miftake of the ancients, 
who fancying that earthquakes proceeded from 
fubterraneous eruptions, built their prodigious 
temple of Diana at Ephefus, upon a boggy 
ground, 
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ground, to prevent fuch a difafter. The 
marfhy part of Lincolnfbire, being my native 
country, the adjacent fen, together with that 
in the ifle of Ey, I have been perfectly ac- 
quainted with ; from one end to the other, 
ever fince I knew any thing. This vaft extent 
of fenny level, from near Cambridge in the 
fouth, to near Horncaftle in the north, 1s 70 
miles in length, And when I perceiv’d, that 
it was, in whole, or in part, fhaken by both 
the laft earthquakes: I could not but fee, that 
it was no lefs thana demonftration againft the 
old notion of their caufe. 
6ly, Earthquakes are truly moft violent, in a 
rocky country: becaufé the fhock is propor~ 
tionate to the folidity of the matter electri- 
fy’d. So that rocks, cliffs, quarries, old cattle 
walls, and ftrong buildings, are moft obno- 
xious to the concuffion. The ifle of Cerzgo 
was more liable, and more rudely handled by 
the late earthquake; both becaufe it was an 
ifle, and becanfe it was rocky. So we mutft 
fay of the late earthquake in Switzerland, that 
fplit the mountain, and the old caftle wall. 
Whence Mr. ‘fohn/fon in his fecond letter, fays, 
it cracked a very ftrong brick-houfe in Go/- 
berton by Spalding. Dr. Doderidge obfetves 
from Northampton,that Dr. Stonehou/e’s dwel- 
ling being a very ftrong one, was moft fenfi- 
bly fhaken. And throughout the whole com- 
pafs of this great earthquake, we find, both 
B 2 the 
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the noife, the hock, and the terror was great- 
ef{tat the churches, whofe walls andbulk made 
more refiftance than houfes. And generally 
fpeaking, the churches throughout this whole 
extent have very fair, and large towers, and 
very many remarkable {pires all of good ftone, 
which no doubt quiver’d very much at top, 
if we could have difcern’d it. This fame vi- 
bration imprefied on the water, meeting with 
the folid of the bottom of fhips, and lighters, 
gives that thump felt thereon; juft as in com- 
mon electrifying, we feel the {troke upon the 
joints of our limbs chiefly. Yet of the mil- 
lions of ordinary houfes, over which it paffed, 
not one fell. A confideration which fufficient- 
ly points out to us, what fort of a motion this 
was not, what fort of a motion it was, and 
whence deriv’d ; not a convulfion of the bowels 
of the earth, but an uniform vibration or un- 
dulation of its furface, aptly thought like that 
of a mufical {tring : or what we put a drink- 
ing glafs into, by rubbing one’s finger over 
the edge; which yet brought to a certain pitch, 
breaks the glafs ; undoubtedly an eletric re- 
pulfion of parts. And from this remarkable 
fimilarity in the appearance of earthquakes we 
gather an invincible argument againft the old 
opinion of their caufe ; for the tumult of fub- 
terrancous eruptions can have no poflible place 
herein, 


ly, 
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7ly, We find from all accounts, ancient and 
modern, that the weather preceding: thefe 
fhocks,. was mild, warm, dry, ferene, clear, 
frofty : what notorioufly favours all our elec- 
trical experiments. ‘This is particularly obferv’d 
by Mr. Yobnfon and Mr. Swutb, and other 
accounts. In the extenfive fhock of funday 
march 18, along the Suffex coaft, they 
take notice from Port/mouth, that the day was 
ferene, warm, and dry, and that a fhower of 
rain fell immediately before the fhock. Mr. 
Bowman of Moulfey obferv'd a fhock there on 
may 24 laft, and fays, the air was perfectly 
ferene, and clear, We very well know, that 
generally, all laft winter {pring, f{ummer, and 
autumn, have been moft remarkably of this 
kind of weather ; more fo, than has been ob- 
ferv’d in our memory ; and have had all thofe 
requifites, appearances, and preparations, that 
notorioufly caufe electricity, that promote it, or 
that are the effects of it. 

Sly, We find the blood-red aufiralis aurora 
preceding at Spalding, as with us at London. 
At the time of the earthquake at Manchejter 
this year, it accompanied it. And this year 
has been more remarkable than any for fire- 
balls, ftorms, wind, thunder, lightnings, and 
corufcations, almoft throughout all England. 
A large ball of fire, with a long fiery tail on 
july 22, that pafled over great part of Eng- 
Jand northward, Another feen over London, 
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pafling from welt to eaft, in odfober. Corut- 
cations were feen juft before that extenfive 
fhock of 70 miles long felt from Lancafter to 
Wrexham, on april a; \att. Fire-balls: more 
than one were feen in Rutland, and Lincoln- 
fbire: and particularly obferv’d. And Mr. 
Smith from Peterborough writes, that a fire- 
ball was feen the morning of the earthquake, 
in the upper part of Northamptonflire. All 
thefe kind of meteors are rightly judg’d to 
proceed from a ftate of electricity in the earth 
and atmofphere: and how far -they are a¢tu- 
ally concerned in caufing earthquakes, time, 
and accurate obfervation muft inform us. 
gly y; Mr. ‘fobnfon in both his letters to me, 
on the firft and fecond earthquakes, at Spald- 
ing, remarks particularly, of their effets be- 
ing moftly {pread to the north and fouth, and 
efpecially felt on the fea coaft. We may ob- 
ferve, that fuch is the direction of Spalding 
river, which both condudéts, and ftrengthens 
the electric vibration : conveying it along the 
fea-fhore thence, up to Boffon channel ; and 
fo up Bofion river to Lincoln, as we difcern, 
by cafting our eye ona map, 
We obferve further, that the main of this 
econd earthquake difplay’d its effects along, 
al a ees ae the two rivers, Welland and eon: 
and ¢bat from their very origins, down to their 
fall 3 sate the fea. It likewife reach’d the river 
Witham, which directed the eletric ftream 
| that 
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that way too, to Lincoln. For which reafon, 
as there meeting the fame coming from Bo/- 
fon, the fhock was moft fenfibly felt. It 
reach’d likewife to the Trent at Nottingham, 
which convey’d it to Newark. 

The frit electrical ftroke feems to have been 
made on the high ground above Daventry, in 
Northamptonfhire ; where the Roman camps 
are, made by P. Oforius the propretor. From 
thence it defcended chiefly eaftward, and along 
the river Welland, from Harborough to Stam- 
ford, Spalding, the fea: and along the river 
fivon, or Nen, to Northampton, Peterborough, 
Wifbech to the fea. It {pread itfelf all over 
the vait level of the ifle of EW; further’d by 
very many canals, and rivers, natural, and arti- 
ficial, made for drainage. It was ftill conduct- 
ed eaftward up Mi/denball river, in Suffolk, to 
Bury, and the parts adjacent. All this affair 
duly confider’d, is a confirmation of the doc- 
trine I advanc’d on this fubject. 

1oly, I apprehend, it was not the noife in 
the air, asof many cannon let off at once, pre- 
ceding the earthquake, that fo.much affrighted 
people, or affected the fheep, the rookery at 
Kenfington, the hen and chickens in Gray’s- 
inn-lane, the pigeons. It could not be barely 
the fuperficial movement of the earth,that dif- 
turb’d them all at once. I judge it to be the 
effec? of ele€tricity, fomewhat like what caufes 
fea ficknefs ; fuch a fort of motion, as we are 
B 4 not 
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not accuftomed to. So the earthquake affects 
all thofe of weak nerves, or that have nervous 
complaints; obnoxious to hyfterics, colics, 
rheumatick pains in their joints; feveral wo- 
men were feized with violent head-achs, be- 
fore both the fhocks we felt in London. It 
was this that gave the people a fhortnefs of 
breath, Mr. Swath from Peterborough {peaks 
of a perfon that found himfelf very fick upon 
it. This made the dog run whining about 
the room, feeking to get out: this made the 
fithes leap up in the pond at Southwark ; like 
as the experiment of electrifying the fifhes : 
it makes them fick. And this caufes the birds 
in cages to hide their heads under their wings, 
becaufe they cannot fly away. Which is com- 
monly obferv’d of them in J¢a/y, and coun- 
tries, where earthquakes are more frequent. 
tily, I obferve, the thepherd at Kenfington 
thought the motion of the earthquake, and 
the found, was from the north-weft to 
fouth-eaft; the lke Mr. W. Smith from 
Peterborough. On the contrary, Mr. Byfield 
the fcarlet dyer in Southwark, dhetighe: the 
noife came from the river below bridge, and 
went toward Weftminfter ; where it rattled fo, 
that he did not doubt, but that the abbey- 
church was beaten down. 

Dr. Parfons took pains to find out the way of 
the motion of the earthquake, from the different 
pofition of people’s beds; but from the contra- 
di€tory 
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ditory anfwers given, he cou’d not obtain any 
{atisfaction, as to that point. All this, and what 
was obferv’d from Northampton, of the motion 
being thought by fome, to be upward and 
downward ; by others rather horizontal, or la- 
teral: the counting the pulfes, and the like, 
only points-out to us the prodigious celerity, 
and the vibratory fpecies of the motion of an 
earthquake. But far, very far is this from be- 
jing owing to the tumultuous ebullition, the ir- 
regular hurry of {ubterraneous explofions. 

1zly, How the atmofphere, and earth, are 
put into that electric and vibratory {tate, 
which prepares them to give, or receive the 
fnap, and the fhock, which we call an earth- 
quake; what it is, that immediately produces 
it, we cannot fay : any more than we can de- 
fine, what is the caufe of magnetifm, or of 
gravitation ; or how mufcular motion is per- 
form’d, or a thoufand other fecrets in nature. 

We feem to know, that the author of the 
world has diffeminated ethereal fire, thro’ all 
matter, by which thefe great operations are 
brought about. This is the fubtil fluid of Sir 
Tfaac Newton, pervading all things : the occult 
fire diffufed thro’ theruniverfe, according to 
Marfilius Ficinus the platonic philofopher, on 
the Yimeus of his mafter. All the Platonifts 
infift on an occult fire paffing thro’, and agi- 
tating all fubftance, by its vigorous and ex- 
panfive motion, | 
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Before them, Hippocrates writes in the fame 
fenfe, I. de viétis ratione, that this fire moves 
all inall. This ethereal fire is one of the four 
elements of the ancients. It lies latent, and 
difperfed thro’ all the other three, and quief- 
cent: till collected into a quantity, that over- 
balances the circumjacent ; like the air croud- 
ed-into a tempeft: or till it is excited, by any 
proper motion. 

This fire gives elafticity: and elafticity or 
vibration is the mother of eleétricity. We don’t 
fo much wonder at phofphorus arifing from 
animal fubftances ; for this fire is in water, and 
betrays itfelf to our fenfes, in falt water. Man 
a time when I have pafled the Lincolnfhire 
wathes, in the night time; the horfe has feem’d 
to tread in liquid flames. The fame appear- 
ance is oft at the keel of a fhip. Fire exifts in 
water, fays P/iy, as well as in human bodies. 
nat. bift. Ul. 107. Loaf fugar beaten in the 
datk is luminous. Many vegetables, as indian 
cane, and rotten wood the like, as Bartholin 
largely recites, de luce hominumc. 4. All elec- 
tric bodies have this privilege: that is, they ° 
more ealily difcover it. Amber, gum_ lac, 
naptha, bitumens, fome precious ftones. My 
old friend Mr. Stephen Gray the father and 
great propagator of electricity, fhow’d me ex- 
periments therein, in the year 1706, then at 
Corpus Chrifti college in Cambridge, After- 
ward in the year 1719, he fhow’d by experi- 
ments 
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ments before the Royal Society, that paper, 
ribbands, filk, fattin, cloth, fhavings, linen, 
goldbeaters skin, and in fhort, almoft all kind 
of fubftances difcover electrical {parks of fire 
in the dark ; efpecially when well warm’d be- 
fore the fire, or in a cold, dry, nitrous air, and 
‘na room where there is no company. This 
ame quality is found im vacuo, as Dr. Defagu- 
ers fhow’d before the Royal Society, march 
31, 1720. He took an exhaufted glafs globe, 
and caufed it to be turn’d round violently, in 
an engine: by rubbing the hand upon it, it was 
illuminated within fide, with purple ftreams. 
This gave foreigners the idea of ufing a glafs 
globe, in electrical experiments. 

The operation of the ethereal fire is various, 
nay, infinite, according to its quantity, and de- 
gree of incitement, progrefs, hindrance, or 
furtherance. One degree keeps water fluid, 
fays the learned bifhop of Cloyne: another 
turns it into elaftic air, and air itfelf feems no- 
thing elfe, but vapors, and exhalations render’d 
elaftic, by this fire. 

This fame fire permeates, and dwells in all 
bodies; even diamond, flint, and fteel. Its par- 
ticles attract with the greateft force, when ap- 

roximated. Again, when united, they fly 
afunder, with the greateft force, and celerity; 
it refifts nothing quiefcent, but when put into 
motion, it difdains all refiftance. All this is ac- 
cording to the laws prefcrib’d by the fovereign 
architect, 
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architect, ‘This 1s the life, and foul of ation; 
and reaction, in the univerfe. Thus has the 
great author provided againft the native flug- 
gifhnefs of matter! light, or fire in animals, is 
what we call the animal fpirits ; and is the au- 
thor of life, and motion. But we know not 
the immediate mode of mufcular motion ; any 
more than how, in inanimate matter, it caufes 
the vibrations of an earthquake. 

Of this fire, the excellent Maniius thus 
writes, who liv’d in the time of Auguffus. 

Aftronom. I. : 

Sunt autem cunéits permifit partibus ignes ; 
Qui gravidas habitant fabricantesfulmina nubes: 
Lit penetrant terras, Astnamgq; imitantur Ohmpo: 
Fit calidas reddunt ipfis in fontibus undas. 
Ac filice in duro, viridig, in cortice fedem 
Inveniunt , cum filva fibi colhfa crematur. 
Lenibus ufq, adeo natura eft omnis abundans! 


Which may thus be englith’d. 
Fire univerfal nature traverfes. 
it makes the thunderbolt in tumid clouds : 
in dire Vulcano’s penetrates the earth: 
And fends the boiling water from its fprings. 
In hardeft flint, and {ofteft wood it dwells - 
Which by collifion thows itfelf in flame. 
With fire fo pregnant is all nature found! 


13ly, The great queftion then with us, is 
how the furface of the earth is put into that 
| vibratory 
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vibratory and electric ftate, by heat and dri- 
nefs ? we mutt needs acquit the internal of the’ 
earth from the charge of thefe fuperficial con- 
cuflions. How then is the ethereal fire croud- 
ed together, or excited, fo as to caufe them; 
feeing ' in our ordinary electrical experiments, 
we make ufe of friction? 
But that friction alone does not excite elec- 
tricity, we know from the obvious experiment 
of flint and fteel, where the fuddennefs of the 
ftroke, and Hactiak@ of the matter does it. 
Another method of exciting it, is the letting 
off a number of great guns, which fo crouds 
the ethereal fire together, as to electrify glafs 
windows ; obferv’d by my friend the reverend 
Dr. Stephen Hales. The aurora borealis, au- 
jirals, all kind of corufcations, meteors, light- 
ning, thunder, fire-balls are the effeéts, and 
may reciprocally be the caufe of electricity 5 
but how in particular we know not. Come 
we to theanimal world, we mutt needs affert, 
that all motion voluntary, involuntary, gene- 
ration, even life itfelf: all the operations of the 
vegetable kingdom, and an infinity more of 
nature’s works, are owing to the activity of this 
electric fire, the very foul of the material 
world. And in my opinion, ’tis this alone, 
that folves the famous queftion, fo much agi- 
tated with the writers in medicin, about the 
heat of the blood. How thefe, “how earth- 
quakes are begun, propagated, we are yet to 
feek, We 
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We may readily enough prefume, that the 
contact between the electric, and the non-elec- 
tric, which gives the {nap, and the fhock, muft 
come from without, from the atmofphere. 
Perhaps by fome meteor that crouds the ethe- 
real fire together: which then flies off with 
that immenfe force that caufes the earth- 
quake. In the point of contaét on the earth’s 
furface, the fame thing is done, perhaps, ano- 
ther time, by a fhower of rain. Our thoughts 
upon this matter muft needs be as immature, 
as they are novel. But we may readily con- 
clude, that tho’ the original ftroke comes from 
the atmofphere, yet the atmofphere has no fur- 
ther concern in it: no aereal power, or change 
therein, can propagate itfelf fo inftantaneoufly, 
over fo vaft a furface, as 4000 miles {quare, 
Therefore the impetuous rufhing noife in the 
air, accompanying the fhock, is the effect, and 
not the caufe. And all this is ftrongly con- 
firm’d by this obfervation, that the barometer 
and thermometer receiv’d no change upon the 
earthquakes, 

But furely, there is not a heart of fleth that 
is not affected with fo ftupendous a concuffion } 
let a man eftimate his own power, with that 
which caufes an earthquake; and he will be 
perfuaded, that fomewhat more than ordinary 
is intended by fo rare and wonderful a motion. 
That great genius Hippocrates, makes the 
whole of the animal ceconomy to be admini- 
{tred, 
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ftred, by what we call nature. And nature 
alone, fays he, fuffices for all things, to animals: 
fhe kuows herfelf, and what is neceflary for 
them. We muft extend this thought to the 
inanimate world. And can we deny then, that 
he here means a confcious and intelligent na- 
turc, that prefides over, and directs all things, 
moves the ethereal fpirit or fire, that moves all 
things: a divine neceffity, but a voluntary agent, 
who gives the commanding nod, to what we 
commonly call nature; the chief inftrument 
in the moft important operations of the vaft 
machine, as well as in the ordinary ones, parti- 
cularly the human one: adminiftring the whole 
ceconomy (as he fays) without noife, unfeen, 
unfelt. And this leads us, 

r4ly, Laftly, in regard to the {piritual ufe we 
ought to make of thefe extraordinary ph@no- 
mena, or of our inquiries about them, I thall 
firt obferve, that we find abroad, feveral of 
thefe earthquakes this year have been very fatal. 
In the laft we read of, at Phzlppopol: in Thrace, 
the whole city was deftroyed, above 4000 in- 
habitants killed. At home, where above halfa 
{core feparate concuffions have been felt, there 
has not been one houfe thrown down, one life 
loft. ‘This ought to infpire us with a very feri- 
ous reflection about them; nor is it altogether 
unworthy of our remark, that they began with 
us in London, in february aft: and after vifiting 
the circle of the globe, at prefent, end with us. 
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2dly, We may obferve, that if we did but 
read the works of Hippocrates, Plato and his 
followers ; of Tully, Galen, and the like ethic 
writers of antiquity ; whilft we ftudy, and try 
the affections of matter ; we fhould improve in 
philofophy, properly {peaking: we fhould lift up 
our minds from thefe earthly wonders, and dit 
cern the celeftial admonitions, they prefent to us. 

The original meaning of the word philofo- 
phy, was rightly apply’d to moral wifdom. 
We who have advanc’d both the natural, and 
moral, fhould, as the ancients did, join them 
both together. By this means, we gather, the 
truth of the higheft, and moft excellent philo- 
fophy, to be found in thofe volumes of firft an- 
tiquity, which we call facred: and which, ’tis 
our peculiar, and ineftimable happinefs to pof- 
fefs. We {hould adore that divine light, which _ 
they hold forth to us. Efpecially in a country, 
where the principles of true religion are open, 
and undifguifed: where the eftablith’d pro- 
feffion of it is rational, noble and lovely : wor- 
thy of the moral governor of the world; fit 
for him to enjoin: for us to pratife, with 
pleafure and effect. 


november 7, 1750. 
W. STUKELEY. 
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